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CHAPTEE I. 

DISEASES OF THE C0NJUNCTI7A. 

CATABBHAX OPHTH A TiTTT K^ Acute ConJunctivUie 
— ^is an inflammation of the conjunctiva coveiing the 
eye and lining the lids. It may come on without any 
apparent cause, or it may be produced by rapid alter- 
nations of temperature, or by exposure of the eye to cold. 
Catarrhal ophthalmia will sometimes assume an epidemic 
character, and large numbers in the same locah^ will 
suffer horn, it ; or it will attack every member of a family 
in succession, notwithstanding that due precautions 
have been taken to prevent it spreading by dbrect 
communication. 

Symptoms. — ^A feeling of grittiness, as if dust or fine 
sand were in the eye, with some stiffness of the lids. 
The conjunctiva becomes red, and this increase of vascu- 
larity generally commences from the circumference of the 
globe, and fades as it approaches the cornea. In the 
advanced stage of this affection the white of the eye 
becomes of one uniform red colour. The redness is 
superficial, and of a brighter and darker shade than that 
caused by inflammation of the deeper structures of ti^e 
eye, for which it can hardly be mistaken. There is an 
increased secretion from the surfaces of the eye and lids ; 
at first oidy of mucus but afterwards of muco-pus, «cci^ 
quantities of which will collect in litUe \>e8ud& on^t ^<d 
caruncle at the inner angle of the eye, ox loxTXi. "^o^KSlo 
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2 DISEASES OF THE CONJUNCTIVA. 

scabs on the edges of the lids by caking on the eyelashes. 
If the lower lid be drawn down by the finger, one or two 
streaks of pus or lymph will be often seen in the oculo- 
palpebral fold. The patient complains that the lids are 
sticky, and that in the mornmg they are gummed 
together by dried secretion. On looking at the eyes, 
there is a peculiar sticky and gummy appearance which 
is quite characteristic of the disease. There is often 
associated with these symptoms chemosis of the con- 
junctiva and swelling of the lids. The conjunctiva looks 
blown up from the serous effusion into the subjacent 
cellular tissue, sometimes to an extent sufficient to make 
the cornea appear sunken below it. The cornea is clear, 
and the pupil is active. The rapid action of the pupil 
vdll at once decide that the inflammation is superficial 
and that the iris is not affected by it. 

Catarrhal ophthalmia usually commences in both eyes 
simultaneously, or one eye may be attacked a little in 
advance of the other, but it is seldom that this disease is 
limited to only the one eye. In this respect catarrhal 
ophthalmia offers a marked difference from gonorrhoeal 
ophthalmia, which is generally, in the first instance, 
strictly confined to the one eye. (See Gongrrhceal 
Ophthalmia, page 8.) 

Prognosis. — This affection is usually very amenable 
to proper treatment, and the eyes will recover without a 
trace of the disease remaining. But if no treatment be 
adopted, or unsuitable remedies be used, the conjunctival 
inflammation may extend to the cornea, and comeitis 
with superficial or deep ulcerations may follow. 

Treatment. — ^The eyes should be bathed every two 
or three hours, or oftener if the case is severe, with a lotion 
of alnm, or sulphate of zinc and alum (F. 47, 48, 50), 
taking care that with each application a little is allowed to 
flow into the eyes. A solution of nitrate of silver (F. 22), 
or of chloride of zinc (F. 25), is very useful in catarrhal 
ophthalmia, and especially in those cases where there is 
cnemosis of the conjunctiva and swelling of the lids. 
Two or three drops should be dropped into the eje twice 
a day, and every two or three hours, or oftener if neces- 
sary, the eyes should be cleansed from discharge by 
bathing them with a lotion of boracic acid (F. 45). To 
prevent the gumming together of the eyelids during 
sleeps a little undent, cetacei or vaseline should be 
smeared along their tarsal bordeiB every m^lcLt. M the 



CHRONIC OPHTHALMIA. 8 

commencement of the attack the bowels should be acted 
on by some purgative, and if the patient is hot and 
thirsty an alkaline or effervescing araught (F. 66, 68) 
may be prescribed, but as a rule tonics such as bark, 
quinine, or iron will be required; and these are given 
with most benefit after the first febrile symptoms which 
often usher in an attack of catarrhal ophtoaJmia have 
passed away. 

CHBONIO OPHTH ATiTBT A maybe consequent on catar* 
rhal ophthalmia, the acute disease subsiding into a chronic 
form, out this is c^uite exceptional. Chronic ophthalmia 
generally occurs in patients who are below the standard 
of health, and in those who have to earn their living by 
the long-continued use of their eyes at fine work. 

Symptoms^ — ^The eye has a reddish and irritable ap- 
pearance ; it will not face the light without a sense of dis- 
comfort and watering. The caruncle and edges of the 
lids often look red and prominent, and the secretion of 
the mucous surfaces of the lids and ^lobe is slightly 
increased. Reading or fine work soon tires the eye, and 
causes it to flash up. The patient is generally more or 
less out of health, oftentimes used up from want of rest. 

Treatment. — When there is reason to believe that 
over-use of the eyes has been the exciting cause of the 
disease, rest must be strictly enjoined. Close reading, the 
casting up of figures, and all fine work should be forbidden. 
The state of the patient's health should be improved, and 
any irregularity in the discharge of the functions of the 
different organs of the body should be as far as possible 
corrected. 

Iiooal Applications. — ^When there is any extra secre- 
tion from the mucous surfaces of the lids or eye, mild 
stimulating drops or lotions do good. Two or three drops 
of the guttae argenti nitratis (F. 22), or of zinci sulphatis 
(F. 26), may be dropped into the eye twice a day. 
Lotions with alum or with alum and sulphate of zinc 
combined (F. 48, 50), are very efficacious ; a weak solution 
of the acetate of lead (F. 62), provided there is no abra- 
sion of the cornea, will be often found veiy useful, l^he 
tarsal edges of the lids should be anointed at night with 
a little unguent, cetacei, to prevent their gumming 
together ; or if there is much secretion ftoxa. \£ft "^tss^^- 
mian follicles, the unguent, liydratg. m^T^Xh^ ^-^sssJs*, 
(F. 129) may he advantageously uaed., "^\iB!x ^wft ^» 
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i DISEASES OF THE CONJUNCTIVA. 

much dread of light, stimulating applications to the e^e 
fail to do good, and are apt to excite considerable irrita^ 
tion. In chronic ophthalmia counter-irritation will be 
frequently found beneficial ; a small blister of emplast. 
cantharidis, or a piece of Brown's blistering tissue of the 
size of a shilling, may be applied to the temple, or behind 
the ear, and repeated in two or three nights if necessary. 
If the remeoies named fail to afford relief, a seton m 
the temple of a single or double thread of thick corded 
silk will occasionally do good. The seton should not be 
allowed to remain more than three or four weeks, or the 
ulceration at^ the entrance and exit of the thread may 
cause an unsightly scar. In cases of persistent chrome 
ophthalmia the lids should be everted and carefully 
examined for granulations, as, if the conjunctiya has 
become granular, the ophthalmia will continue until the 
granulations are cured. (See Granular Lids.) 

PTJBTJIiENT OPHTHAT.MTA OF NEWLY -BOBN 
ZNPAKTS — Ophthalmia neonaiorum — is one of the most 
important diseases of the eye which the surgeon can 
have under his care. When rightly treated it is one of 
the most remediable, but when neglected, or, what is often 
worse, when unsuitable and improper remedies are used, 
it is one of the most disastrous of all the inflammatory 
affections of the eye. The responsibility of any one under- 
taking a case of purulent ophthsumia who is not 
thoroughly acquainted with its nature and treatment is 
very great. Many a useful life has been blighted in the 
first month of its existence by irreparable blindness, 
which might have been prevented if the simple means, 
which seldom fail to arrest this formidable disease, had 
been rightly applied. Purulent ophthalmia usually com- 
mences from the second to the seventh day after birth. 
Both eyes are commonly affected simultaneously, but to 
this there are occasional exceptions ; thus, one eye only 
may be involved, or the first eye may suffer twelve or 
twenty-four hours in advance of the second. 

Symptoms. — The first indication of the disease is 
usually detected by the nurse, who notices that there 
is a shght discharge from the eyes, and that the edges 
of the lids are ^lued together during sleep. In a short 
time, often withm a few hours, the discharge increases 
ereatly in quantity and changes in quality; it first 
Becomes maco-purolent^ and ultimately^ if the case is 
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severe, is converted into almost pnre pus. The eyelids 
now become red and swollen, and their tarsal margins 
caked together, pen np the discharge, which accnmnlates 
behind the lids, and streams over the cheeks when the 
eyes are opened. The quantity of pns which literally 
pours from between the eyelids in a bad case, and the 
rapidity with which it is secreted, are very remarkable. 

In the slight cases of purulent ophthalmia the dis- 
charge is of a whitish colour with scarcely a tinge of 
yellow, and it is not very abundant in quantity. In the 
very severe forms of the disease the discharge is of a deep 
yellow colour and very profuse. Between these extremes 
there are many gradations. 

Prognosis. — When a child suffering from purulent 
ophthalmia is seen sufficiently early, and proper reme- 
dies are rightly applied, recovery is almost certain. It 
should, however, be remembered that cases occasionally 
occur of so severe a nature that all treatment is unavail- 
able to arrest the progress of the disease, and one or both 
eyes are rapidly and irrecoverably destroyed. In such 
instances it will generally be found that the discharge 
was of a deep yellow colour, very copious, and that it 
commenced on the first or second day after birth. It 
will also be probably ascertained on inquiry that the 
mother had gonorrhoea at the time of her conhnement or 
leneorrhoea of so severe a type that the discharge wa^ 
yellow and puriform. ^ 

Treatment. — ^The indications for treatment are to wash 
away the discharge from the eye as often as it collects, 
and to use some astringent lotion to arrest the reeecre- 
tion of the purulent matter. Lotions of alum, or of 
sulphate of zinc and alum (F. 47, 50), and drops of 
nitrate of silver, are the most useful astringents in puru- 
lent ophthalmia. The lotion which I generally use is 
one of alum (F. 47). The mode, however, of applying the 
remedies is of as much importance as the remedies them- 
selves. The lotion should be gently squirted into the eye 
with an india-rubber syringe with an ivory nozzle, or with 
a small glass syringe, every half -hour or hour, according 
to the severity of the case, the object being to thoroughly 
cleanse the eye from all discharge as often as it is re- 
secreted. This treatment should be pursued by night as 
well as by day. The intervals betvieeu \)cl^ \xsfe ^\ ^Qca 
lotion may be increased as the diBcWT^<d ^<e«waaft» ^sw 
quantitX' The canying out of theae \tl%\x\xcX.\oti^ ^q^^ 
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be entrusted solely to the nurse, as the mother, so soon 
after her confinement, is unfitted for the duty, and rest 
is also essential for her in order to ensure a due supply of 
milk for the child. 

The easiest way of appljring the lotion is ns follows : — 
The nurse should lay the child on her lap, turning its 
head a little to one side or the other, according to the 
eye she is goin^ to wash out. With the thumb and 
finger of her left nand she gently separates the lids, whilst 
wiui the right hand she squirts a stream of the lotion 
into the eye from the nasal side, allowing it to run away 
from between the lids on to a soft napkin, which she has 
placed under the child's head to receive it. 

If the case be very severe, the surgeon should see the 
child once or twice a day himself, and having washed the 
eye thoroughly from all discharge with a stream of cold 
water, ho should drop into it two or three drops of a 
solution of nitrate of silver, gr. 2 ad aquaa 51 » and order 
the alum lotion to be continued as directed during his 
absence. In some cases, where the nurse is very awkward, 
and cannot rightly use the lotion with a syringe, it may 
be efficiently applied by means of a son; camel's-hair 
brush. From time to time a little unguent, cetacei or 
unguent, iodoformi (F. 133) should be smeared on the 
edges of the lids, to prevent their sticking together. 
^ It occasionally happens in bad cases of purulent oph- 
thalmia that the upper eyelid becomes completely everted. 
This ectropion is due partly to the tendency to eversion 
which is induced by the swollen conjunctiva, and partly 
also to the spasmodic action of those fibres of the orbi- 
cularis which pass over the upper border of the upper lid. 
For the relief of this form of ectropion there are several 
modes of treatment. In many cases the everted lid 
may be returned to its normal position and kept in situ 
by a fold of lint tied over the closed lids with a bandage 
and kept wet with lotio aluminis (F. 47). In very obsti- 
nate cases I have divided the exterual canthus with a 
pair of scissors so as to relieve the spasm of the orbicu- 
laris, and having replaced the everted lid, kept it in 
position for a few days by uniting it to its fellow by two 
sutures through their tarsal margins. 

Evil results of the Purulent Ophthalmia of 
Infants. — The great danger in this disease is lest the in- 
flammation which was originally confined to the conjunc- 
tiva of the lids and globe, should extend, io \i\xft cotw^^a. 
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When this happens, acute comeitis follows; the cornea 
becomes at first hazy, then ulcerates either superficially or 
deeply,or, if the case be very severe, a large portion of it may 
slough. As the result of sach casualties we get nebula, 
leucoma, or staphyloma of the cornea. Eacn of these 
subjects will be found fully treated of under their 
respective headings. 

PUBTJLENT OPHTHALMIA— (7o7i^a^iou« OpWial- 
mia, — To this disease very many names have been ap- 
plied, but the two mentioned are sufficient to indicate 
its nature. This form of ophthalmia is both punilent 
and contagious. It has been called Egyptian Ophthal- 
mia, from its being ever present in Egypt, where the 
severest types of the disease are to be constantly found. 

In its mild form it closely resembles catarrhal 
ophthalmia, for which it may be mistaken ; but in the 
worst cases it almost equals m severity the gonorrhooal 
affection of the eyes. 

Purulent ophthalmia commences with a slight dis- 
charge from the eye, and swelling of the lids. The 
discharge soon increases in quantity, and becomes puri- 
form, the conjunctiva gets chemosed, and the lids grow 
red, shining, and cedematous. If the disease progresses 
unchecked, the cornea first becomes cloudy, then ulcerates, 
or portions of it slough, and the eye is destroyed. The . 
peculiar tendency of purulent ophthalmia is to attack 
masses of people who are congregated together, and 
living without due attention to cleanliness and ventila- 
tion. Hence it is that the disease has frequently 
broken out amongst soldiers in barracks, amongst the 
poor .in workhouses, and in large pauper schools in the 
country. 

Although purulent ophthalmia is undoubtedly propa- 
gated by inoculation, yet there is abundant evidence to 
show that it may be epidemic, and spread without any 
direct conveyance of the purulent secretion from eye to 
eye. I think myself that the ordinary catarrhal ophthal- 
mia may, and frequently does, assume a contagious form, 
and that it is liable to do so, whenever it attacks members 
of a community who are living in violation of the laws of 
health. 

Treatment. — A mild case of puryjleii.^. ^^^2cia^xsss»» 
should be treated in the same way aa (ia,\a.XT\vA q\JoJ(5os^* 
mis, page 2; but if the case is severe \i\Le ^\a.^ o1 \x«^- 
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ment recommended for gonorrliGBal opHthalmla, page 10, 
sliould be adopted. After the severity of the disease has 
been arrested, there is apt to remain a mnco-pnmlent 
discharge, which will obstinately resist all treatment 
for many weeks, or even months. Upon everting the lids 
it will be often foand that this chronic discharge is due to 
a granular condition of the palpebral conjunctiva induced 
by the disease. (See Treatment of Granulab Lids, 
page 18.) 

In all outbreaks of the disease sanitary precautions 
should be taken to prevent it spreading, and the bad 
cases should be kept apart from the others. A daily 
inspection should be also made to treat each fresh case as 
soon as the early symptoms show themselves. 

Besults of Purulent Ophthalmia. — 1st. If the 
disease resists all treatment, the eye may be lost from 
ulceration or sloughing of the cornea. 2na. The eye may 
recover, bat with a nebula of the cornea, or a leucoma, 
to the inner surface of which the iris is frequently 
attached, causing a distortion of the pupU. 3rd. A 
granular state of the lids, with a chronic muco-purulent 
discharge. 

<K)NOBBH<RATi OPHTHALMIA is an acute specific 
inflammation of the conjunctiva of the lids and globe, 
indaced by the inoculation of some gonorrhoBal matter 
into the eye. It is characterised by a profuse purulent 
discharge from between the lids, which is of a yellow 
colour, and exactly corresponds in appearance with that 
which flows from the uretnra. The disease is rapid in its 
progress and very destructive ; unless it is soon checked, 
the eye is lost. 

Symptoms.— Acute inflammatory action usually com- 
mences m from six to eighteen hours after the inoculation 
has been effected. The earlv symptoms resemble those of 
catarrhal ophthalmia, but they are more severe. A slight 
thin dischan^e first begins to ooze from between the lids, 
accompaniea by a sense of heat and fulness of the eye. 
The conjunctiva of the globe grows red, swollen, and 
chemosed, often rising above the level of the cornea, which 
will appear as if it were partially buried below it. The 
i^^l^are swollen, red, and shining, and completely closed 
^^^e eye. The discharge has now become excessive 

Vntity, of a thick consistence and yellow colour, and 
Pki over i\iQ cheeks from between Ike lids. The 
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cornea is almost certain to become involved* and if the 
inflammation be not qnicklv snbdned, ulceration and 
slougliing of its structure will surely follow. The patient 
suffers severely from the pain in the eye and around the 
orbit, with an oppressive feeling of heat and fulness of 
the lids and globe. The disease is usually confined to the 
one eye. When the second becomes affected it is generally 
on account of due precaution not having been taken to 
shield it from the danger of inoculation. 

The most efficient mode of protecting the sound eye 
from contagion is by covering it with the eye-shield 
designed by Mr. F. Buller. The following is his descrip- 
tion : — " It consists of a square piece of macintosh, into 
the centre of which a watch-glass is fastened, and of three 

Fro. 1. 




strips of adhesive plaster. The macintosh is trimmed to 
fit the nose and forehead of the patient, and should 
extend across one side of the forehead about half an inch 
above the eyebrow, and downwards nearly to the tip of 
the nose, the nasal portion reaching a little \^^o\A V^<^ 
median line. 
"A strip of adhesive plaster, aboui aa \u(^ Va ^\^i5^> 
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and long enough to reacli from just in front of one ear 
to a corresponding point on the opposite side, is applied 
along the upper border of the shield. The second strip 
may vary in width according to the height of the nose, 
and must be snipped in three or four places, in order that 
it may be adapted to the uneven surface upon which it 
rests, the lower part only slightly overlapping ihe edge 
of the shield. For additional security, a third and some- 
what shorter strip is placed along the dorsum of the 
nose. The eye is thus completeljr protected by a water- 
proof shield, the upper and inner sides of which are firmly 
adherent to the skin of the forehead and nose, whilst the 
lower and outer borders are free, so that the eye is 
exposed to the air almost as freely as when an ordinary 
shade is worn. Moreover, the surfaces of the watch-glass 
being parallel, vision is not interfered with, and the patient 
is able to attend to the affected eye. 

" As the strips of adhesive plaster become softened in 
the course of a few days by the warmth and secretion of 
the skin, they require to be renewed. This may be done 
as often as necessary without any difficulty or danger of 
infecting the healthy eye."* 

Treatment. — A few years ago the treatment con- 
sisted in excessive bleedings from the arm, and in the use of 
strong depressing medicines. Experience has shown the 
error of such proceedings, and by now adopting a directly 
opposite course a far larger proportion of cases recover 
with good and useful eyes. In gonorrhoeal ophthalmia 
the treatment mast be constitutional and local. 

Constitutional Treatment. — From the very com- 
mencement of the attack the strength of the patient 
must be supported by tonics, diffusible stimuli, and a 
liberal diet. The whole history of gonorrhoeal ophthalmia 
is of a depressing character. The patient generally suffer- 
ing from gonorrhoea at the time the eye becomes inoculated, 
is, from the nature of his complaint and the treatment 
adopted to cure it, below the standard of health. Ihe 
disease itself is also very exhausting ; but the prospect 
of loss of vision, with the utter annihilation of all future 
prospects, adds to his sense of loneliness and despair. 
The fact that the patient is suffering from a severe 
urethral discharge will not forbid the free use of tonics 
and stimulants. The danger of ulceration and sloughing 

♦ Lancet, May U, 1%1^- 
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of the cornea is increased in proportion as the vital powers 
are depressed. Having therefore first acted freely on the 
bowels bjr a moderate purgative, quinine in 2 gr. doses, 
or the mineral acids with cinchona (F. 75), snoold be 
given every four hours. If there is much pain or irri- 
tability, opium should be prescribed, either in small 
G|uantities frequently repeated, or in one full dose at bed- 
time. Where there is heat of skin, with thirst and a 
furred tongue, an effervescing mixture with ammonia 
(F. 66) may be advantageously ordered before prescribing 
the direct tonics. The diet should be one of meat or beef- 
tea, with a certain amount of wine or brandy, according 
to the strength of the patient. 

Local Treatment.— -The best applications are the 
local astringents and antiseptic lotions given below. In 
severe cases, owing to the swelling of the lids, it is very 
difficult to make any application to the conjunctival sur- 
faces of the eye and lid. To remedv thin, the external 
canthus may be freely divided, and the lid will then be 
more easily everted. In a patient with bad gonorrhoeal 
ophthalmia at the Middlesex Hospital, the late Mr. 
Critchett divided the upper lid through its centre by 
a vertical incision and stitched the edges apart. The 
local applications could then be freely applied and the 
patient did well. He afterwards pared the edges of the 
gap and united them. 

Ist. Nitrate of Silver.— This is best used in the 
form of solution, varying in strength from gr. 10— gr. 30 
ad aausB 5l> according to the severity of the case. The lids 
should be everted and the conjunctival surfaces painted 
pver with a camel's-hair brush with the solution, which 
should be allowed to remain a few seconds so as to whiten 
the parts, and be then washed off with a stream of cold 
water, or of salt and water, gr. 5 ad aqusB 5I, from an india- 
rubber bottle. This should be repeated once daily, and in 
very bad cases a second application may be necessary. For 
the mode of applying the solution of the nitrate of silver, 
see Treatment of Geinulab, Lids, page 18. When the 
lids are so swollen that they cannot be everted, two or 
three drops of a weaker solution of nitrate of silver, from 
gr. 2 — ^gr. 5 ad aquas 51» ^lay be dropped twice a day 
mto the eye, after it has been first cleansed by syringing 
away the discharge with cold water. 

2nd. Iiotions of Alum, or AAinn aii<^ ^xx^- 
phata of Zinc (F. 4T, 50) should be uaed. a\, \ftvia\. quc» 
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every hour, to wash away the dischargo as often as it 
accamolates. The lotion should be gently injected over 
the surface of the globe by a syringe or india-rubber 
bottle, so as to thoroughly wash away all purulent matter 
at each application. 

^rd. Lotions of Carbolic Acid and Quinine.-^ 
I frequently use a lotion of carbolic acid, varying in 
strength, according to the severity of the case, from 
min. 2. — min. 6 to the ounce of distilled water, in pre- 
ference to the alum, or alum and zinc lotions, and with 
excellent results. The carbolic lotion should be applied 
with a syringe every one or two hours, and the solution 
of nitrate of silver with a camel's-hair brush once a day. 

I have also used with good effect the quinine lotion 
(F. 53), with which the eye should be constantly washed, 
and with each application some allowed to go into the 
eye. The quinine and carbolic lotions may be used alter- 
nately with good results. 

4th. Cold is very grateful to the patient, and may be 
appUed during the intervals between using the lotion, by 
placing a fold of lint wet with iced water over the eyelids, 
and changing it as often as it becomes hot or dry. l%e 
patient may also be allowed to wash away the discharge 
with a piece of linen dipped in the iced water as fast as it 
exudes from between the lids. 

tJtJi, If the cornea should become ulcerated and there 
be danger of perforation, the guttae eserise (F. 18) should 
be used twice daily in addition to the other treatment, so 
as to keep the pupil contracted, and thus avoid, as far as 
possible, the danger of prolapse of the iris. To prevent 
the gumming of the lids together, and as a good anti- 
septic, the tarsal margins may be anointed daily with the 
unguent, iodoform. (F. 133). 

By a steady perseverance in this line of treatment the 
best chance of saving the eye is afforded to the patient ; 
but the disease is frequently of so virulent a character 
that, in spite of all remedies and the most judicious 
management, the cornea sloughs, and the eye, for all useful 
purposes, is irretrievably lost. 

There is a form of gonorrhoea! ophthalmia consequent 
on the urethral discharge, but which is not pwdicced by 
inoculation. The two eyes are affected simultaneously 
within a few days or a week after the appearance of the 
gonorrhoea. It closely resembles a very severe attack of 
catarrhal ophthalmia. I have W^ one ^csnV^emaAL under 
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my care who has had three attacks of this form of 
inilammatioii of the eyes, coming on each time shortly 
after he had contracted, a fresh gonorrhoea. The para* 
lent discharge from the eyes was at one time so copioas 
that I thoagnt it must have been caased by inoculatioD, 
but its reappearance in both eyes with each recurrence of 
the urethral discharge has now convinced me that it 
was due to other causes. I should add that this patient 
witii each attack of gonorrhoea suffered severely from 
gonorrhoeal rheumatism. It is possible that this form 
of ophthalmia may be due to the same absorption of the 
poison as that which induced the rheumatism, and that 
the discharge from the eyes is an attempt to eliminate 
the poison through the mucous surfaces of the globe 
and lids. Another explanation is, that in some people 
there exists a peculiar sympathy between the mucous 
membranes of one part of the body with those of 
another; thus, it is not uncommon to find in com« 
mon catarrh the whole mucous lining of the body more 
or less affected at one time, and in one gentleman 
with whom I am acquainted a severe catarrhal attack 
is frequently accompanied by a discharge from the 
urethra. 

Treatment.— The same as for the gonorrhoeal ophthal- 
mia caused by inoculation, but as the symptoms are less 
severe, so the strength of the remedisu applications to 
the eye may be reduced. Repeated doses of balsam copaiba 
will sometmies have a beneficial effect, and check mate- 
rially the purulent secretion. A good nutritious diet, 
with a moderate allowance of stimulants, should be pre- 
scribed. 

DIFHTHEBITIO OPHTHALMIA is a disease which is 
almost unknown in England. It was first described by 
tiie late V. Graefe,* who witnessed several epidemics of 
this peculiar affection. It is characterised by the forma- 
tion of false membranes which are not mere surface 
exudations which can be peeled off, but distinct plastic 
infiltrations into the conjunctiva which cannot be entirely 
detached. The false membranes are usually confined to 
the conjunctiva of the lids. 

Diphtheritic ophthalmia may be a primary disease, 
when the symptoms are usually very acute ; and it may 

• ArcMy I Opthal., . 168| lft5i-5. 
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be epidemic. In England it is generally secondary to a 
purnlcnt or a gonorrnoeal ophthalmia, and the stages of 
the disease are asnallj less marked than those which Y, 
Graefe described as characteristic of diphtheritic oph- 
thalmia. 

Symptoms.— When diphtheritic ophthalmia occurs as 
a primary disease, it usually commences suddenly, the eye- 
lids become red, swollen and rigid from fibrinous efiusion 
into the subcutaneous tissues : there is chemosis of the 
ocular conjunctiva, not from serous effusion as in the 
purulent ophthalmia, but from fibrinous infiltration; 
and a thin aischarge, mixed with flocculi of lymph, oozes 
from the eye. As the disease advances, the swelling and 
redness of the lids increase and exudations of lymph 
take place on the surface and into the substance of the 
conjunctiva of the lids, and are seen on everting the 
lids, either as small isolated grey patches, or else as a 
continuous membrane. This membrane may sometimes 
be partially peeled off", when the conjunctiva below it 
bleeds ; or more frequently only the superficial layers of 
lymph can be detached, and the deeper portion is seen to 
be incorporated with the mucous membrane and in- 
capable of separation. The cornea is very apt to suffer, 
probably from the constriction of the vessels caused by 
the fibrinous infiltrations into the conjunctiva and sub- 
conjunctival tissues. It first becomes hazy, portions of its 
epithelium are detached and an ulcer is formed, which 
may lead to perforation and prolapse of the iris ; or parts 
of the cornea may slough and the eye be destroyed. After 
a variable period, generally from two or three days to 
a week, the disease drifts into its second stage ; the lids 
become less rigid, the redness subsides, and the discharge 
becomes purulent ; the fibrinous exudations are thrown 
off, and the conjunctiva of the lids appear almost bared 
of their epithelium. Cicatrization and contraction now 
set in, and not un frequently cause some inversion of the 
lids. Such are the symptoms of a severe case of diphthe- 
ritic ophthalmia, but there are many which run a much 
milder course. 

When the diphtheritic affection is secondary to a puru- 
lent ophthalmia, the character of the discharge changes. 
It becomes more watery, and adherent false membranes 
are formed on the conjunctiva, in the manner described 
in the previous sections. The disease runs the same 
coarse aa the primary diphUietitic o^HhaImia« 
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Treatment. — The treatment which I have found by 
far the moat efficacious is the one first suggested and prac- 
tised by my colleague, Mr. Tweedy. I give his own 
account of the treatment, which is taken from The Lancet^ 
1882, vol. i. p. 6. In writing of four cases which had 
been under his care, he says : — " As soon as the nature 
of the disease was definitely recognised, all other treat- 
ment, if any, was stopped, and qumine lotion, containing 
four grains of sulphate of quinine, with a minimum of 
dilute sulphuric acid to an ounce of water, was ^one 
employed. As far as possible the diseased surfaces were 
kept constantly bathed with the solution, the conjunctival 
sac being converted, as it were, into a trough holding 
the quinine lotion. A bowl of the solution was also 
placed within reach of the patient, who washed the eye 
frequently and kept a well-soaked compress constantly 
applied in the intervals. Besides these applications by 
the patient and by the nurse, the house-surgeon visited 
each case three or four times a day. On these occasions 
the lids were everted, and the conjunctival sac thoroughly 
cleansed with the quinine lotion. The superficial disin- 
tegrated portions of the exudations were then gently 
removed with wet lint, care being taken not to aggravate 
the inflammation by rough handling, or by rude attempts 
to tear off the pseudo-membrane. Usually the quinme 
lotion was iced." When the discharge has become puru- 
lent, and the false membranes have ceased to form, an 
astringent and antiseptic lotion (F. 25, 45, 56) may be 
used frequently. 

GBANTJIiAB LIDS — Granular Ophthalmia, — These 
terms have been loosely applied to a rough and granular 
condition of the lids associated with a muco-purulent 
discharge from the conjunctiva. 

There are three distinct varieties of granular lids, 
arising from different causes and producing different 
results. 

1. Trachoma. 

2. Follicular conjunctivitis. 

3. Fapilliform granulations. 

1. TBAOHOICA — Trachomatous Granulations, — ^This 
is the disease which is known as the true granular Ud&« 
which induces cicatrization of the coii3Uiic\iva,iTQC^tsi^^ 
leads to entropion, and is usually aBaoovsAi^ ^^r^Ci^^ ^ 
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vascular condition of the cornea, known as pannns. 
itself trachoma is a very intractable disease, and the effe 
it produces on the cornea are often disastrous. 

Trachoma commences as distinct new growths in 1 
lymphoid tissue immediately beneath the conjunct] 
covering the tarsus of the lids. The^ appear as sm 
round opaque whitish bodies scattered m the conjunct! 
of both the upper and lower eyelids, slightly projecti 
from the surface, and usually in the greatest numb< 
over the tarsus of the upper lid. They are soUd growt] 
and so firmly implanted that it is impossible to remo 
them, as when punctured they will not shell out from t 
subconjunctival tissue in which they are embeddc 
They have been regarded by Dr. De Wecker as close 
allied to tubercle. 

Following the formation of these opaline bodies, plasi 
exudations infiltrate the sub-mucous tissue, ana th 
thicken the substance of the lid and reduce its plianc 
It is this thickened state which causes the lid to dro< 
slightly and gives to patients with granular lids ihi 
peculiar sleepy and characteristic appearance. The co 
junctival mucous membrane next undergoes changes ; 
first becomes over-vascular, its papillae are increased 
size, and its surface is rendered stiU more uneven by tl 
irregular projections of the sub-mucous exudations. Tl 
inner surmces of the lids now present a rough granuli 
state which, rubbing against tne cornea, produces ti 
vascular condition caLled pannus. 

The trachomatous process is very chronic and may coi 
tinue for years, but the time comes when reparati^ 
changes begin. The trachomata undergo retrogressii 
changes and finally disappear; the enlarged papilli 
diminish in size and ultimately shrink from sight ; tl 
conjunctiva becomes glazed and contracted, and lool 
like cicatricial tissue. Whilst these changes are goin 
on in the conjunctiva, a cicatricial process also occurs i 
the sub-mucous lymphoid tissue : the increased thicknec 
subsides, cicatrization and contraction of the exudati^ 
products take place, and if the case has been severe, tb 
tarsal cartilage becomes more or less infolded an 
entropion resmts, and this entropion increases so long a 
the contraction from cicatrization continues. During th 
whole period of the disease there is a muco-purulen 
discharge from the conjunctiva, with some dread of lighi 
and £rom time to time there are acute attacks c 
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inflammation which are recognised as acute granular 
ophthalmia, when the eye suffers from excessive photo* 
pnobia, with spasm of the orbicularis muscle. 

Symptoms of Trachoma.— A feeling of constant 
grittiness and a sense of heat in the eye, witn some photo- 
phobia, and a muco-purulent discharge sufficient to cause 
the lids to gum together in the morning. There is red- 
ness of the caruncle and tarsal margins, and in advanced 
cases the upper lid droops as if it hung heavily over the 
eve. As the disease progresses the cornea suffers from 
tne constant friction of the roughened palpebral cnn- 
junctiva. It becomes vascular and nebulous ; its surface 
grows uneven, and at points frequently ulcerates. This 
vascular condition of the cornea dependent on granula- 
tions has been termed ** trachomcUus pannus,'* to distin- 
guish it from that pannus which is the result of comeitis 
induced from other causes. In some cases the pannus is 
confined to the upper half of the cornea, the part which 
is under the cover, and consequently subjected to the 
friction of the upper lid ; but in granulations of long 
standing, the whole surface of the cornea becomes vas- 
cular, every portion of it being pervaded with blood- 
vessels. Ail these symptoms are gi'eatly increased if 
the eyes are overworked, or exposed to cold winds or 
bright lights. Occasionally the e^es will become acutely 
inflamed, constituting the condition described as Aoute 
Granular Ophthalmia ; the lids are then red, swollen, and 
spasmodically closed, from the excessive photophobia, 
and any attempt to open them is followed by a gush of 
hot tears, with some muco-purulent discharge. Under 
treatment these acute symptoms will gradually subside, 
and the eyes will again relapse into their previous state 
of chronic irritability. 

Prognosis.— Judicious management, coupled with the 
reparative power of time, will generally succeed in oblite- 
rating the granulations and restoring a smooth surface 
to the palpebral conjunctiva. If the disease has been 
slight, or 01 only short duration, there is good reason to 
hope that the eye will so recover from the irritation to 
which it has been subjected that it will regain the greater 
part, if not the whole, of the sight it had lost. If, how- 
ever, the granulations have been severe and long-con- 
tinued, they will probably have produced mischief whicbL 
neither time nor remedies will ever comple^idy Qnc«A\Q»^^« 
The coirtjuncfim will frequently become choDig^^L, "ViQ^lii >5v 
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api>carance and structure. Althougli its surface may 
Lave grown smooth, yet it will be more contracted and 
dense than formerly, and have acquired in different parts 
a whitish ^listening aspect, closely resembling cicatriciar 
tissue. This contraction of the palpebral conjunctiva is 
the most frequent cause of entropion and distichiasis. 
(See articles on each of these subjects.) 

The cornea, from the constant friction of the roughened 
lids against it, will often become so uneven, vascular, and 
cloudy, that for all useful purposes the eye will be prac- 
tically blind. 

Treatment. — The object to be accomplished is to restore 
a smooth surface to the lining membrane of the lids by 
the obliteration of the granulations ; but, in endeavour- 
ing to gain this end, care must be taken to avoid the use 
of all strong remedies which will destroy the conjunctiva 
and produce deep cicatrices. The treatment from which 
I have found the greatest benefit has been the applica- 
tion to the palpebral conjunctiva of a strong solution of 
the nitrate of silver', varying in strength, according to the 
se verity of the case, from gr. 5 — gr. 20 ad aqnsB 51. 
This should be applied in the following manner: — The 
patient is to be seated in a chair, and the surgeon, stand- 
ing behind him, with a probe everts the upper lid so as 
fuBy to expose the jpalpebral conjunctiva, over the sur- 
face of which he paints with a camePs-hair brush the 
solution of the nitrate of silver, taking care to apply it 
thoroughly to the reflection of conjunctiva which forms 
the oculo-palpebral fold. After waiting for about half a 
minute, he then, with a syringe, gently squirts over the 
granular surface a stream of cold water, or, what is better, 
a solution of common salt of about the strength of gr. 5 
ad aqu8B ^1^ to wash away and neutralize all the surplus 
nitrate of silver, so as to prevent it irritating the eye, or 
blackening the ocular conjunctiva — a misfortune 1 have 
seen occur when strong solutions of the caustic have been 
frequently used without taking these precautions. This 
application should be repeated every second or third day, 
and in the intervals the patient should frequently bathe 
the eyes vdth cold water, and every night and morning 
drop into them a little of a weak solution of the chloride 
of zinc (F, 25), or some other mild astringent. The 
nitrate of silver may be also conveniently applied to the 
granulations by using the diluted nitrate of silver points 
(F, 6). 
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Sulphate of Copper, or a combination of ibis salt 
witb alum, ** lapis divinus," or " green stone," as it is com- 
monly called (F. 6) are excellent astringents in granular 
lids. Every second or third day the lid should be everted, 
and having first dried the surface with a piece of linen, 
the graniuations only should be freely touched with the 
sulphate of copper or green stone, takmg as much care as 
possible to prevent the caustic from affecting the con- 
junctiva. Between the applications a few drops of the 
guttaD cupri sulphatis (F. 27) should be dropped twice a 
day into the eye. 

Acetate of Iioad is a useful remedv when there is 
excessive roughness from the whole palpebral conjunctiva 
being covered with red granulations of varying sizes, but 
unattended by any acute inflammatory symptoms. The 
acetate of lead should be finely powdered and laid over 
the granulations, and, after waiting one or two minutes 
the surplus should be washed oS. with a stream of cold 
water. This application does good, first, by rendering the 
surface more smooth by filling up the chinks between the 
granulations, and afterwards by its astringent powers 
causing them to shrink. It may be repeated three or 
four times, at intervals of from three to six days. 

Iiiquor FotassSB. — Mr. Dixon speaks very highly of 
the benefit to be derived from the local application of liq. 
potasssB to the granulations. He says : *' The fluid is 
dabbed upon the everted lids, so as to be thoroughly 
brought into contact with the whole surface." And fur- 
ther on he remarks : " It may be applied at intervals of a 
few days ; and in some cases I have seen the granulations 
removed, and much of the original clearness of the cornea 
restored, in the course of six weeks."* 

When there are severe inflammatory symptoms, as in 
acute granular ophthalmia, it is best to postpone the 
use of astringents until they have partially subsided. In 
such cases great relief is often derived from applying a 
slight compress and bandage (F. 3) over the closed lids, 
and only removing it for the purpose of bathing the eyes 
three or four times during the twenty-four hours ^vith 
the lotio belladonnse (F. 40), or the lotio belladonnee cum 
alumine (F. 41). If, however, as sometimes happens, the 
compressing bandage should prove hot and uncomfortable, 
it should be given up, and in its place a fold oi ^V» '^^^k 

• VixoD on DiseaaeB of the Eye, third e^lion,^% b^» 
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with the lotio belladonnaa cnm alumine should be sns- 
pended over the eye by a piece of broad, tape tied round 
the forehead. As soon as the swellinp^ and redness of the 
lids have sufficiently abated to allow of their bein^ everted 
without much pain, a weak solution of the nitrate of 
silver should be painted once daily over the palpebral 
coDJunctiya, and in the intervals between the applications 
the belladonna lotion may be continued. Even in cases 
of granular lids where there are no severe inflammatory 
symptoms, but where the photophobia and lachrymation 
are excessive, I have often found benefit from the use of 
the compressing bandage, as by it the eye is kept com- 
pletely at rest, and the friction between the lids and the 
cornea is prevented. 

Inooulation with puralent matter for the cure of 
severe granular lids is a most saccessful mode of treatments 
It requires, however, great caution in the selection of 
cases fitted for this procedure, and also in the choice of 
the pus with which to inoculate the eyes. The whole, or 
certainly two-thirds, of the cornea should be so permeated 
with vessels as to render it semi-opaque, as the purulent 
ophthalmia established by the inoculation is very liable 
to indnce sloughing in any portion of the cornea which 
is quite transparent. The pus should be chosen from the 
eye of an infant suffering from purulent ophthalmia. Its 
strength may be determined, firstly, by the colour, and 
secondly, by the severity and duration of the inflamma- 
tion it has excited in the eye from which it is taken. The 
yellow pus is always more active than the whitish dis- 
charge seen in slight cases of purulent ophthalmia. The 
period of the disease at which the pus is taken influences 
materially the amount of inflammation and suppuration 
it is capable of setting up. Pus from the eye of an infant 
in the early and most acute stage of purulent ophthalmia 
will produce more sei^us eflects than that taken from 
the same eye at a later period of the disease, after it has 
undergone some treatment and is on the decline. If one 
eye only is to be inoculated, the other should be protected 
from contagion by Buller's eye-shield, page 9. Ghreat care 
and cleanliness will be required during the whole of the 
treatment to prevent the other eye from becoming infected. 

To inootilate the eye, a single drop of pus should be 

taken with a small scoop or the end of the little finger 

from the eye of an infant with purulent ophthalmia, and 

placed on the conjunctiva of the loyrer lid. In from 

e^M to twenty-foxLT hours tTie &ra\i ^^m-^Xwrna ^i ^\sa:^« 
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lent ophtlialmia will begin to show themselves, and will 
rapidly increase nntil the disease has reached its height. 
The activity of the inflammation usually lasts from eight 
to ten days, but the discharge will not completely abate 
for six or eight weeks. As soon as the di8chai*ge becomes 
profase, the patient should be allowed to wash the eyes 
with cold water every hour, or even oftener if he desires 
it, and if there is much pain he may use iced water, and 
when lying down keep a fold of lint wetted with it over 
the eyelids. No astrm^ent application should be nven 
to check the discharge, out the disease must be alk»wed 
to run its course uninterruptedly. The danger to be 
apprehended is sloughing, or ulceration of a portion of 
the cornea. During the progress of the inflammation 
it is often very difficult to decide whether the cornea 
is stni entire, as from its red and swollen villous 
appearance it is difficult to even distinguish it from the 
surrounding vascular conjunctiva. The only test then, is 
to notice its curvature, and if this remains unchanged, 
and there is no depression in one part with a lump of 
swollen granulations in another, no anxiety need be 
felt. The patient should be allowed a liberal meat diet, 
with a fair amount of stimulants, during the whole 
period of treatment; if his appetite or strength fail, 
quinine or bark (F. 75, 79) should be prescril^d ; and 
if from pain his nights are disturbecl^ opiates may 
be given at bedtime. It should be remembered that, 
although inoculation will obliterate the granulations 
from tne lids and the vessels from the cornea, yet it 
will not efface previously existing nebulosities*. Some 
operation is often afterwards required to alter the shape 
of the pupU, so as to bring it opposite that portion of 
the cornea which is most transparent. The results of 
my experience of inoculation in severe cases of granular 
lids have been most brilliant. I have seen patients prac- 
tically blind for years, and condemned to the workhouse, 
regain sufficient sight to resume their former occupations. 
Instead of inocmation Dr. De Wecker, of Paris, speaks 
favourably of an infasion of Jequirity seeds, tlie produce 
of the Abrus precatoHita, which mduces a purulent 
ophthalmia which tends to obliterate the granulations. 
Tie infusion is prepared thus : — Macerate 3 parts of the 
powdered seeds in 600 parts of cold, water fox *l4\iw\x^-» 
then add 500 parts of hot water, onA. fiV\«t Yam\a^\aJw3^ 
after the liquid cools. The inf usioii ma;j \>ei tjl^^^ ^^ ^ 
JotioB three times in one day, aud \)e T«^e«i.^«^ ^"^ ^^ 
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Bccond and third days, if necessary ; or be painted on the 
everted lids.* 

2. FOLLICULAB CONJUNCTIVITIS. — Follicular 
granulations are an irritative or inflammatory hypertrophy 
of the lymphoid follicles of the subconjunctival tissue, and 
especially of those towards the oculo-palpebral fold, and 
are usually most easily seen in the lower eyelid. On draw- 
ing down the lower lid groups of round and oval semi- 
translucent bodies may be seen, chiefly in the cul-de-sac 
formed by the conjunctiva as it passes on to the globe. 
In severe cases, however, and especially when due to toxic 
causes, as the irritation of atropine or eserine, &c., they 
occupy the whole mucous surfaces of the lids. 

Unlike trachoma, these enlarged follicles do not induce 
cicatrization and contraction of the lid; and further, 
whilst trachoma has its seat of election in the conjunctiva 
covering the tarsus of the upper lid, the enlarged follicles 
affect chiefly the oculo-palpebral fold of the lower lid. 

Follicular conjunctivitis may be caused by living in a 
crowded, unhealthy atmosphere, or by any local irritant, 
such as dust or smoke, or by the frequent instillation oi 
atropine or eserine into the eye; and it is a frequent 
concomitant of uncorrected errors of refraction, and espe- 
cially hypermetropia. 

Treatment. — When follicular conjunctivitis is due to 
an irritant, remove the exciting cause. If it be atropine or 
eserine, omit them for a time. In cases where it is 
advisable to continue the use of some mydriatic, a weak 
solution of daturine will sometimes be better tolerated 
than atropine. As a local application, a weak solution of 
the chloride of zinc gr. ^ to gr. 1 to the ounce of distilled 
water ; or a lead lotion (F. 62) may be ordered. If very 
obstinate, a weak solution of nitrate of silver (F, 22) may be 
tried ; but all powerful caustics, such as sulphate of copper 
or strong solutions of nitrate of silver, should be avoided. 

3. PAPILLIFOBM ailANULATIONS are the result of 
a purulent ophthalmia or of chronic conjunctivitis. They 
are simply the enlarged papiUae of the conjunctiva of botn 
lids. The papill89 appear to be elongated, somewhat 
thickened, and many of them pedunculated. They are 
very vascular, and give to the mucous membrane of the 
lids a bright red appearance. 

* Ophthah Keview, vol. \\. p. 1^, \%^^. 
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The absence of trachomatons growths and of follicular 
granulations well distinguish this affection from either of 
the two preceding. The bright red villoas appearance of 
the conjunctiva is also yery characteristic. 

Treatment. — These cases are often tedious, but with 
care they get quite well. Mild astringent and antiseptic 
applicauons suit best. A weak solution of chloride of zinc 
(F. 25) or of nitrate of silver (P. 22) may be dropped twice 
a day into the lower eyelid, and the eyes may oe washed 
frequeotly during the day with tne boracic acid or 
resorcin lotion (F. 45, 46), or the lotion with alum and 
sulphate of zinc (F, 50) or the lotio plumbi (P. 52). If 
the case does not improve under these applications, the 
lids may be painted with the solution of mtrate of silver 
gr. 10 to distilled water 51> as described at page 18. 
Tonics of cinchona, quinine, or quinine andiron (F. 75, 79, 
81) should also be ordered. 

STNDECTOMT — Fm^itomy, — This operation was first 
practised by Dr. Fumari, of Paris, in 1862.* It consists 
in excising a band of conjunctiva and subconjunctival 
tissue of about one-eighth of an inch in width from 
around the cornea and close up to its margin. It may 
be performed in the following manner : — The patient being 
placed under chloroform, and the lids widely separated 
with a spring speculum, a fold of conjunctiva is to bo 
seized with a pair of finely -toothed forceps, and with a pair 
of blunt pointed curved scissors an incision is to be carried 
through that membrane around the cornea, at about one- 
eighth of an inch distant from it. The band of conjunctiva 
surrounding the cornea is now to be dissected off, and all 
the subconjunctival tissue and vessels between it and the 
sclerotic carefully removed close up to the corneal margin. 
The operation being now completed, the lids are to be 
closed and covered with a wet compress and a bandage. 

After throe or four days the wound will be found 
covered with lymph, and in a few weeks it will be perfectly 
closed, partly from contraction of the surrounding con- 
junctiva, but partly also by the formation of a smooth 
cicatrix tissue. This operation is well suited for severe 
cases of pannus which continue after the granulations of 
the lids have been obliterated ; but my experience of it for 
the cure of granulations is that it is unsviCGfc%^^\\, W'w?^ 
on several occasions performed Byndectoiii^ ^^ ^ "V^^- 

♦ Gazette Jtf^dicale, Nos. 4-6, ft, &c,, Y^^^i, 
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liminary to inoculation, and allowed tbe eye to reooyer 
from all effects of the operation before introducing the 
pus. The virulence of the purulent ophthalmia seemed to 
have been materially diminished by the removal of the 
portion of conjunctiva, and by the broad cicatrix which it 
nad produced around the cornea. For a detailed account 
of these cases, see ** Boyal London Ophthalmic Hospital 
Reports," vol. iv. p. 182, 

XBBOPHTHAIjMIA — Xerosis — Cuticula/r Conjunctiva 
— is an excessive dryness of the cornea and of tibe oonjuno-^ 
tiva covering the globe and lining the lids. In a case of 
confirmed xerosis there is usually some symblepharon or 
partial union of the lids to the globe, or else there are 
membranous frena passing between the lids and the 
globe ; the eyelids are contracted and will not close over 
the eye, and the tarsal edges of the lids are more or less 
inverted with some of the lashes brushing against the 
eye. The coujunctiva of the globe has a dusky, dry, 
cicatricial aspect, and the cornea is dull and cuticular. 
The dry and contracted conjunctiva passes abruptly from 
the inner surfaces of the lids on to the ^lobe, so that the 
sulci which ought to exist between the lids and globe are 
destroyed. The puncta are usually closed and sometimes 
obliterated. The eye is almost useless to the patient and a 
source of much trouble from recurrences of inflamma^ 
tion. 

Causes. — The most frequent cause is prolonged con- 
lunctivitis, with a muco-purulent discharge from granular 
lids, probably also assisted by the application of too 
strong caustics to the lids, or the long-continued use of 
powerful astringents. The palpebral conjunctiva ^rradu- 
ally becomes thickened and contracted, and the lids in- 
verted, so that some of the cilia brush against the eye. 
With the contraction and thickening of the palpebral 
conjunctiva the lids lose their normal softness and cease 
to close completely over the eye. The constant irritation 
of the lashes, and the exposure due to the imperfect 
closure of the lids, lead to the formation of cuticular 
conjunctiva. Any cause which prevents the proper 
closing of the lids over the eye may induce xerosis, and 
consequently we occasionally meet with this affection 
after injuries of the conjunctiva of the lids from escha* 
rotics, lime, and strong acids. 

Treatment.— There is no application.^ \»\ii^ e^e which 
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will really benefit it. Milk has been recommended, and a 
lotion of glycerine (F. 55) will sometimes afford tempo- 
rary benefit. The only way to obtain complete relief is to 
keep tbe lids closed aiid tnns prevent tbe drying of the 
conjunctiva. This can only be accomplished in extreme 
xerosis by completely uniting the tarsal edges, but in less 
severe cases it will lie sufficient to join the margins of the 
lids together at two points so as to leave a central chink 
through which the patient can see. 

In a lad, sBt. eleven, with extreme xerosis, I closed the 
eyelids of one eye by uniting their tarsal edges, and left 
them closed for eleven months. I then divid^ the line of 
adhesion and reopened the lids, and I found that the 
cornea had become more clear, the conjunctiva moist, and 
the sight greatly improved.* Unfortunately the lids 
could not close over the eye, and the xerosis soon recurred. 
Mr. Buller has advanced a stop further, and after having 
closed the lids by uniting their margins, he trephined a 
hole with the trephine (Fig. 8, page 60 ) through about 
the centre of the line of junction between the lids, and 
succeeded in making a window through which the patient 
had considerably improved sight.t 

PEMPHiauS OOKJTJNCTrVJE is a severe but for- 
tunately a veiT rare affection. The bullas appear on the 
conjunctiva of the lids and eye, whilst the pemphigus 
blisters are coming and going on other parts of the Ix^y. 
The formation of the bullae is accompanied by swelling of 
the lids, cheraosis of the conjunctiva and a muco-pumlent 
discharge. The buUoa seem to affect both the ocular and 
palpebral conjunctiva. With the breaking of the buUas 
raw surfaces are left which afterwards nnite at opposed 
points and form adhesions which bind the lids to the 
globe, and sometimes also the margins of the lids to each 
other. If the surface of the cornea has been involved in 
one of the buUsB, it loses mnch of its transparency, 
assumes a fibrous aspect, and probably becomes united 
by bands of adhesions to the inner surfaces of the lids. 
When pemphigus has once attacked the conjunctiva, the 
bullae may reappear from time to time until the destruc- 



♦ Tho. history of this patient is related as Case I. in Mr. Buller's 
paper on Xeroplithalmia, Royal London OphthalmiQ "SLo^^NXsiX ^^" 
ports, vol. viii. p. 421. 

t Ibid. p. 424. 
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tion of tbe eye is complete. I have seen the disease 
limited to one eye, but both may be affected by it.* 

Treatment. — ^The applications to the eye should be 
slightly astringent and sedative. The lotio aluminis cum 
atropia may be used frequently ; or if the cornea be not 
affected the guttaa zinci chloridi may be dropped into the 
eye night and morning, and during the day the eye may 
be bathed with the lotio belladonnas. The astringents 
should be omitted if they create irritation. The edges of 
the lids should be anointed with a little vaseline every 
night, and a piece of vaseline the size of a hemp-seed may 
be introduced between the lids twice daily, witn the view 
of keeping an unctuous material between the opposed 
pemphigus wounds, and thus preventing their union 
during the period of cicatrization. 

The constitutional treatment should be tonics of 
quinine (F. 79), or cinchona (F. 75). If there is much 
pain, sleep should be produced by opiates at night. 

PTEBTG-ITJM is a peculiar morbid growth of the con- 
junctiva and subconjunctival tissue. It is of a triangular 
shape, with its base usually at the semilunar fold close to 
the inner canthus, and extending outwards it gradually 
tapers to a rounded end which is implanted on the surface 
of the cornea, generally reaching to a point opposite the 
inner margin of the pupil, and sometimes spreading half- 
way across it. I have never seen the pupil completely 
occluded by the growth. A pterygium is more or less 
vascular, and one or two large conjunctival vessels may 
be frequently seen coursing along it. In some cases it is 
red, fleshy, and prominent, whilst in others it is pale 
and membranous, and so thin as to be almost translucent. 

A pterygium is almost invariably a single growth con- 
fined to the inner half of the eye, although to this there 
are occasional exceptions, and cases have been reported 
where there have been two pterygia, one on each side of 
the cornea, and also where they have occurred in the 
upper and lower parts of the eye, in lines corresponding 
with the superior and inferior recti muscles. The disease 
may be limited to one eye, or both may be affected by it. 
I have seen many cases in which a pterygium existed in 
both eyes; in all of them the growths were symmetrical. 

* In a case related in a pamphlet by Dr. James Campbell, St. 
Louis, Mo., both eyes were destroyed by this disease. 
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Patients about the middle age are most liable to pterjr- 
ginm, and especially those who have served lonst in tropi- 
cal climates. It is seldom seen in the young. The disease 
is of slow and almost imperceptible growth, and it is not 
until it has attained a considerable size that it causes an^ 
annoyance. When it extends partially over the pupil it 
interferes with vision. 

Treatment. — ^There are only two ways of efficiently 
dealing with a pterygium. It may be excised, or its apex 
may be transplanted from the cornea to a part of the 
conjunctiva, where even if it were to grow it would cause 
no impairment of vision. No local application to the eye 
will be of any benefit in eradicating tne disease. 

1. Excision of the Pterygium. — ^The lids being sepa- 
rated by a spring speculum, the ptervgium is to be seized 
from above downwards by a pair of forceps and drawn 
slightly from the eye. With a pair of fine scissors or a Beer's 
knife its attachment to the cornea is to be separated, and 
then with a few snips of the scissors the greater part of 
tho pterygium, or the whole of it, if it be small, is re- 
moved. 

If the base of the growth be large no attempt should 
be made to excise the whole of it, as the too free removal 
of the conjunctiva will cause a tight cicatrix, which will 
greatly impair the outward movements of the eye. After 
the pterygium has been removed, the cut edges of tho 
conjunctiva should, if the gap is not too \nde, be drawn 
together with one or two fine sutures. 

2. Transplantation of the Pterygium. — This opera- 
tion was first suggested and practised by Desmarres. I nave 
tried it myself on many occasions, and much prefer this 
operation to excision of the growth. The operation may be 
performed as follows : — The lids having been separated by 
the spring speculum, the extremity of the pterygium is to 
be seized with a pair of forceps close to tho cornea, and 
its union with that structure carefully parted by a few 
snips with a pair of fine scissors. One cut is then to be 
made with the scissors through the conjunctiva along the 
upper, arid another along the lower border of the ptery- 
gium. At the point of the lower free cut edge of the 
conjunctiva, to which it is desired to plant the apex of the 
growth, a small nick is to be made with the scissors, and 
into this the cone of the pterygium is to be iixft^ Vj ^ 
single fine thread suture. 

The pterygium, now separated comp\ei\*^\^ ^xwcl *Ottft- 
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cornea and implanted into the conjunctiya, generally 
wastes, and becomes so shrunken that it ceases to draw 
attention to the eye. Such has been the resolt in. the 
cases in which I haye performed this operation. The 
great adyantage which transplantation offers oyer exci- 
sion of the uteryginm is, that as there is no remoyal of a 
portion of tne conjanctiya, there is afterwards no dense 
cicatrix to cause a drawing in of the eye, or to limit its 
moyements outwards. 

PINOTJEO'DXA is a term applied to a small yellowish 
patch which is frequently seen on the eye near the margin 
of the cornea, and is apparently in the substance of 
the conjunctiya. In a specimen examined by Desmarres 
the growth was found to be composed exclusiyely of 
hypertrophied conjunctiyal epithelium. It creates annoy- 
ance sometimes from its beinc^ a little conspicuous, but 
it is perfectly innocuous. If its presence worries the 
patient, it may be remoyed by seizing hold of it with 
forceps, and snipping it off with a pair of fine scissors. 

DEBMOID TTJMOTJBS generally spring from the 
margin of the cornea and the adjacent sclerotic. They 
arc usually smooth light-coloured growths, coyered witn 
conjunctiya and with a few hairs sprouting from their 
surface. They are congenital, and consist of elastic and 
connectiye tissue and fat. 

Treatment. — ^The only way to get rid of these tumours 
is by excision. Whilst operating care must be taken not 
to dissect deeply into the sclerotic and cornea, eyen 
though the origin of the tumour should apparently be 
below their surfaces. 

FIBBO-FATTT TTJMOyBS OF TBE OONJTJNO- 
TIVA. — The tumour to which I now refer is seen in the 
outer portion of the eye, and appears as a solid fatty- 
looking vertical fold, extending outwards from the con- 
junctiya beyond the cornea to the external canthus. 
When the eye is eyerted the tumour is little noticed, it 
seems to sink back into the fat of the orbit ; but if the 
eye be inverted, the thick whitened fold of conjunctiya 
at once becomes manifest. 

Treatment. — Unless the deformity be very great, it is 
wise to leave the tumour alone. It usually causes no 
inconyenieflce. If an endeavoux \>e mada to tttmoye the 
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tamonr, it will be foTind to be bo istimatelj connected 
viik the conjanctiTa covering it, that it vill be difficult, 
if not impoEsibte, to isolate iL The evUa which I bavo 




Been loUow an attempt to remove the jfrowth are a 
marked ansightlj cicatrix and a limitation of the inward 
movement of the eje. 

OYSTS OF THB COHJTTn'^TrV'A are generally the 
umple BeroaB cysts. The^ usnallj appear as small roand 
™f oval translncent bodies, and occasion inconvenience 



only by their size or their poeition. Their moat freqnent 
Bit« is in the fold of conjonctiva which is reflected from 
the lower lid on to the Klobe. Thev are easily removed 
by first seizing them with a pair of fioelj^-toothed forceps, 
and then with a pair of acissora snipping tbrongh the 
portion of conjanctiTa which holds them, 

WABTB OF THS COSTUSO'STVA. uanally grow from 
near the tarsal margins of the lids, bat they may spring 
from other portions of the conjonctiva, and even cover a 
large portion of the globe. They may either be podnncn- 
lated or sessile. 

The proper treatment is excision. 



INJUBIES OF THE COSJUNCTIVA, 

BOOHYICOSIB OF THB OOKJTTNOTITA— ^utfoil- 

Jundival Btemorrhage — may be caused by a blow on the 

eye, by con^hing, or by any violent ettrtvon, l^ia d'fiaa^ 

blood at first appears as a brig\A tei -msx^ ^isr^^*? 
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limited to a portion of the conjnnctiva, but during the 
process of absorption the colour loses its intensity, and 
passes through a variety of shades which diffuse them- 
selves over the front of the eye. 

Treatment. — ^A few days' rest is generally all that is 
required. Cold applications are grateful, and may be 
used either hj allowing the patient to sponge his eyes 
three or four times a day with cold water, or by prescrib- 
ing for him some cool evaporating lotion (F. 51, 52). 

LACERATIONS OF THE CONJUNCTIVA covering 
the eye, but without any other injury to the eye or eye- 
lids, are generally occasioned either by the patient stnk- 
ing his eye against some sharp projecting object which 
catches the conjunctiva and tears it as the nead is moved 
away ; or else by some second person running a shutter, 
or a pole, or whatever he may be carrying, against the 
eye. The injury is usually followed by swelling of the 
hds and conjunctiva, often sufficient to render it difficult 
to make a thorough examination of the eye a few hours 
after the accident. 

Treatment. — The eye should be closed, 'some water 
dressing should then be laid over the lids, and fastened 
in its place by one turn of a roller. It is very rarely 
necessary to apply any sutures to keep in situ the torn 
edges of the conjunctiva, as they usually fall together of 
their own accord; and there is seldom afterwards any 
sufficient strain to draw them apart, or to prevent union. 
An exceptional case might occur in which sutures would 
be called for : thus, if a flap of the conjunctiva was torn 
from the globe, so that it was reflected back on itself, one 
or two fine stitches would be required to hold it, after it 
had been restored to its proper position. When all the 
swelling of the lids and conjunctiva has completely sub- 
sided, if there is some muco-purulent discharge, two or 
three drops of a lotion of sulphate of zinc (F. 26) may be 
dropped into the eye twice a day. ^ 

For diseases ana injuries of the conjunctiva of the eye- 
lids, see Section Diseases of Eyelids. 
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CHAPTER n. 
DISEASES OF THE CORNEA AND SCLEROTIC. 

COBNEITIS — Keratitis — Inflammation of the Coiiiea-^ 
is a disease of impaired nutrition most frequently seen in 
children and young people. It is met with in the pale 
and half-starved, as well as in the over-fat and impro- 
perly-fed child ; or it may be caused from some consti- 
tutional taint, such as struma or inherited syphilis. The 
two latter, however, present peculiarities wnich distin- 
guish them from the simple form of comeitis we are now 
considering. True or simple corneitis is a disease which 
extends itself over an uncertain period of time, runs a 
definite course, and with a strong tendency to get well if 
not thwarted by the injudicious use of drops and nos- 
trums, suggested by the zeal of the surgeon or the rest- 
lessness of the patient. Comeitis may be confined to the 
one eye, but both are generally afiected. It usually com- 
mences in one eye and steadily progresses until it has 
reached a certain stage, when the second eye becomes 
attacked, and passes through exactly the same series of 
symptoms. Both eyes are now afiected, but the one in 
whicn the disease began is in advance of the other, and 
is the one first to recover. The interval which elapses 
before the second eye is involved is very variable, in some 
cases it may only be a few weeks, in others as long as 
three or four months. The progress of the disease to- 
wards recovery is very slow ; it may vary, according to 
the acuteness of the attack, from six months to one and a 
half or two years, dating from the commencement of the 
attack in the first eye to the ultimate recovery of that in 
the second. With the knowledge of these facts, the prog- 
nosis of the surgeon ou^ht to be guarded. 

Symptoms. — The disease usually commences with a 
pinldsh redness of the ciliary region, shading off and be- 
coming lost in the general whiteness of the eye. This 
redness will occasionally be at first confined to one or 
more vascular patches around the margin of the cornea, 
or there may be present from the very beginning a dis- 
tinct pinkish tinge of the whole ciliary zone. The eye is 
irritable and shLis the light. The cornea now be^s to 
look hazy and the sight is dimmed. Aa t\i^ <^TiiSs^^ ^^« 
vances^ the hazineas of the cornea, the 'VQyBQTjX'diTv^*! ^^ '^^ 
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eye, and the intolerance of lifflit increase. The brilliancy 
of the cornea becomes so dafled that it looks like a win* 
dow-pane which has been breathed on, or like a piece of 
gronnd-glass. One part of the cornea is frequently more 
aeeply affected than another, and a patchy appearance is 
thus jziven to the cloudiness. There is generally consi- 
derable lachrymation, and oftentimes a good deal of pain- 
in and around the eye, with a sense of ^rittiness ot the 
lids. The disease having reached its height, the process 
of repair sets in. The vessels around the margin of tho 
cornea shoot into the substance of the corneal tissue and 
give to the part of that structure which they invade a red 
velvety appearance. In very severe cases this condition 
of pwinnus will extend over the greater part of the cornea. 
It is quite distinct in appearance nrom the vascular 
cornea, which is induced by the friction of granular lids. 
Gradually this excessive vascularity subsides, and as the 
blood-vessels disappear from sight, patches of cornea 
again become transparent, until at length the reparative 
process is completed. Such is the course of a simple un- 
complicated case of corneitis, which having run through 
the various stages of the disease has terminated favour- 
ably. The disease, however, msLj not progress so satis- 
factorily, and ulcers may form either at the margin, or 
central portion of the cornea, which will considerably re- 
tard recovery. (See Ulcers of the Cornea, p. 43.) 

Besults of Corneitis. — The eye may completelv re- 
cover, the cornea regain its transparency, and the sight be 
restored. Generally, however, even in favourable cases, 
the acuteness of vision is diminished, either by a haziness 
BO diffused and slight as not to be noticed by an ordinary 
observer, or else by a faint nebula which slightly iuvades 
the region of the cornea opi)osite the pujjil. When the 
corneitis has induced ulceration^or sloughing of the cor- 
neal tissue, there will always remain a more or less dense 
nebula or leucoma. 

OHROKIO IKTEBSTITIAL COBNEITIS, or inflam- 
mation of the cornea dependent on hereditary syphilis, 
was first accurately described by Mr. Jonathan Hutchin- 
son in his work on Syphilitic Diseases of the Eye and 
Ear, published in 1863. Patients suffering from this 
affection usuallv present marked signs of constitutional 
svphilis, or evidence can be obtained from the parents of 
tneir having had during infancy some specific symptoms. 
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Mr. Hntcbinson states that in almost all cases the sub- 
jects of this disease '^-preBenta, very peculiar physioonomyf 
of which a coarse flaboy skin, pits and scars on tne face 
and forehead, cicatrices of old nssnres at the angles of Uie 
month, a snniken bridge to the nose, and a set of perma- 
nent teeth peculiar for their smallness, bad colour, and 
the vertically notched edges of the central upper incisors, 
are the most striking characters"* (Fig. 3). He also 

Fio. 3. 




(After Hutchinson.) 

notices the fact that this disease is frequently accompanied 
or preceded by iritis, and followed by such changes in the 
choroid as are often seen in heredito-syphilitic patients. 

Symptoms. — The disease usually commences in one eye 
with a diffuse haziness near the central part of the cor- 
nea, which when carefully examined is lound to consist 
of dots of opacity in the substance of the corneal tissue. 
These interstitial deposits increase in number and size, 
whilst some of them coalesce with others, gradually ren- 
dering the whole cornea opaque, with the exception of a 
circumferential band which commonly retains more or less 
of its transparency. The cornea loses its brilliancy, and 
ultimately assumes a dull ground-glass appearance, but 
the cloudiness is seldom uniform, patches of it being of 
deeper densitjr than the rest. There is intolerance of 
light, varying in intensity, but generally not very severe; 
there is supra-orbital pain and redness of the ciliary zone 
of vessels around the cornea. After a time the opacity of 
the cornea begins to clear, and gradually its transparency 
and polish are either partially or entirely restored. It 
is, however, very rare that tne recovery is complete; 
patches of nebulosity remain which impair vision in 
accordance with their situation and density. The second 



* Syphilitic Diseases of the Eye andl&aT^ ip, ^Q, 
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eye usually becomes affected from one to three months 
after the first one, and runs through a similar course. 

In this disease ulcers of the cornea seldom occur. The 
duration of an attack of chronic interstitial comeitist 
from its commencement in one eye to its termination in 
the other, is generally from twelve to eighteen months. 
The time will, however, necessarily vary with the extent 
and severity of the disease. 

STBUMOUS COBNEITIS resembles in its general 
characters the simple comeitis already described, llie 
patients are usually children or young persons, who 
exhibit all the characteristics of struma. There is great 
photophobia and lachrymation ; and a peculiar tendency 
to ulceration, which may take place at one or more points 
on the surface of the cornea. The disease is very tedious, 
and generally both eyes are affected, but like most forms 
of corneitis one eye is attacked some weeks in advance of 
the other. 

OENEBAL TREATMENT OF OOBNEITIS. — As 

this affection naturally extends over a long space of time, 
it is well to remember that the effects of remedies are 
slow, and that judicious treatment consists rather in 
guiding the disease to a favourable termination than in 
the endeavour to cut it short by the use of powerful 
agents, which generally exert a prejudicial influence. 

Constitutional Treatment. — ^At the commencement 
of the attack the bowels should be cleared out by a purga- 
tive (F. 163, 154, 158), and if the attack is acute and 
the dread of light is severe, a saline mixture (F. 135), 
or one containmg small doses of tartarated antimony 
(F. 136), may be prescribed ; but these must in a few days 
give way to tonics of the mineral acids with cinchona 
(F. 138), or to some of the preparations of iron, quinine, 
or both combined. During the continuance of the attack 
the state of the health should be carefully attended to, 
and medicines should be prescribed or omitted as the case 
may seem to demand, where there is great intolerance 
of light and lachrymation, or where the patient is restless 
and sleeps badly at night, opiates are of great service, 
taking care that during their administration the bowels 
act regularly. Small doses of tinct. opii, or tinct. bella- 
donuBB (F. 140) may be given with the bark mixture every 
four hours during the day •, or a laxget doa^ oC the oijiate 
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may be ordered every night. In cliildren of two or three 
years of age, a powder of pal v. ipecac, comp. cum potaes. 
nitrat. (F. 150) at bedtime is often very nsef al in allaying 
the excessive irritability and restlessness which are so 
frequently seen in comeitis. 

In all cases of inflammation of the cornea, or indeed of 
any of the tissaes of the eye in which there is a dread of 
light, the eyes onght to be protected from painful exposure 
to glare. In the house this is best effected by drawing 
down the blinds, or partially closing the shutters, aud by 
shading both eyes with a broad light shade ; but out of 
doors dark-coloured glasses shoald be used. The neutral- 
tint glasses are far more efficient in affording relief from 
glare than those of a cobalt-blue colour — they may be 
obtained of any shade. In making a selection, those 
neutral tints should be chosen which do not contain much 
yellow. The cobalt-blue glasses, from being less unsightly, 
are generally preferred by the patient, and in the slight 
cases of photophobia answer their purpose exceedingly 
well. The best form of spectacles are those with large 
curved glasses ; they sufficiently protect the eye from light 
and wind, whilst tliey do not malce it hot. 

The popular system of tying up the eye with a hand- 
kerchief to exclude it from light is essentially wrong, and 
should not be allowed. 

In the chronic interstitial Comeitis, Mr. Hutchin- 
son reconmiends ''the cautious use of mercurials and 
iodides, at the same time supporting the system by tonics 
and a liberal diet." He advises a little of the mild mercurial 
ointment to be rubbed in behind the ear, or beneath the 
axilla every night, but a strict watch should be kept to 
prevent the patient from becoming salivated. Inter- 
nally, the syrup of the iodide of iron (F. 142), or the mist, 
potassii ioiudi cum ferro (F. 143) may be ordered ; but 
should these medicines disagree, or the patient be 
very feeble, tonics of iron, quinine, or bark may be 
substituted. 

In strumous children, cod-liver oil and the syrup of 
the iodide of iron in small doses do much good. Where there 
is a tendency to rickets, the phosphates and hypophos- 
phites of iron and lime, either singly or combined (F. 145, 
146), are often of service. But the greatest benefit will 
be derived from bracing country or seauide ^ax^ ^\»m\k 
cleaidiness, and a well-regulated nntTitioua di<^«m'v\£LOc\' 
pure mDk and new-laid eggs form a "oatt. 

D 2 
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Local Applications. — In corneitis, sedatives to the 
eye give great relief, and of these belladonna is the most 
efficacious. When there is great irritability a warm 
fomentation of belladonna (F. 9) may be applied to the 
closed lids by means of a cupped sponge ; or, if cold is 
more agreeable to the patient, the eye may be fre<][uently 
splashed with cold water, or a fold of lint wet with the 
belladonna lotion (F. 40) may be tied oyer the lids, and 
moistened as often as it becomes dry. A few drops of a 
solution of atropio) sulph. gr. 2 ad aqnte 51 niay be 
dropped two or three times a day into the eye when the 
dread of light is very severe. Thus frequently applied, 
it acts as a direct sedative to the ciliary nerves, ana also 
paralyses the accommodative power, and places the eye in 
a state of rest. It is, however, very difficult to use atropine 
drops in young children, as the struggling which ensues 
whenever the attempt is made to put them into the eye 
often docs more harm than the remedy is likely to do 
good. In such cases the compound belladonna omtment 
(F. 124) rubbed in over the brow night and morning, or 
the belladonna liniment smeared over the brow, will pro- 
bably act beneficially. Stimulating applications to the 
eye almost invariably do harm ; they are very painful and 
increase the irritation. 

Counter-irritation is often of p*eat benefit. The brow 
and integument of the upper eyehd may be painted with 
the tincC iodi, takinj^r care not to paint it too thickly on 
the upper lid. A stick of nitrate of silver moistened with 
water, drawn twice or three times across the skin of the 
upper lid, is a good counter-irritant, and sometimes does 
much good in relieving excessive photophobia ; it must 
be applied v&i'y cautiously, as when it is laid on too 
thickly it will blister, or even produce a slough of the 
skin, and in addition it is very painful. If the applica- 
tion of the iodine or the nitrate of silver affords relief, it 
may be repeated at intervals of a few days or a week. 

DIFFUSE SUPPURa^TIVE OOBNEITIS is Renerally 
the result of an injury such as a contused or lacerated 
wound of the cornea, but it may also come on from con- 
stitutional causes. It may follow any operation on the 
eye in which the cornea is involved ; and it is one of the 
most fatal terminations of the operations for cataract. 
The state of health of the patient at the time of the in- 
jury determines very much the ioTm oi \>\i<& \\^«xamation 
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which may arise from it. A simple incised wonnd or an 
abrasion of the cornea, from which a strong healthy per- 
son woold probably recover withont an untoward symptom 
in a few days, may be sofficieiit to induce in an unhealthy 
patient a diffuse suppurative comeitis which will destroy 
the eye. 

Symptoms. — ^The cornea grows dull and steamy; pus is 
effused between its lamellaB, at first only in a small quan- 
tity at one spot, but it soon increases and diffuses itself 
throughout the corneal structure. In severe cases I have 
seen the whole tissue of the cornea pervaded with pus, 
but in the slighter ones it is generally confined to one 
part. 

The eye is hot and painful ; there is great congestion of 
the conjunctival and sclerotic vessels ; dread of fight, and 
lachrymation. The deeper parts of the eye participate m 
the inflammation, the iris loses its mobihty, the aqueous 
becomes serous, and pus is effused into the anterior 
chamber (hypopion). 

The pus between the layers of the cornea now makes an 
exit for itself, and this it does by progressive ulceration 
either anteriorly towards the suiface, or posteriorly into 
the anterior chamber. In the majority of cases the cor- 
neal abscess bursts anteriorly, and a sloughing-looking 
ulcer is left. 

Besults of Suppurative Comeitis. — ^If the whole 
cornea has been involved in a diffuse suppurative inflam- 
mation, and pus has been effused throughout the whole or 
greater part of the corneal tissue, complete loss of the eye 
must follow. If, however, the abscess of the cornea has been 
limited in extent the eye may recover, but a leucoma will 
remain, which will impair the sight in proportion to its 
size, density, and position with respect to the pupil. 

It will be well to explain here the meanings of the 
terms hypopion, onyx, and abscess of the cornea, as con- 
siderable confusion prevails amongst students as to their 
right appfication. 

Hypopion is an effusion of pus into the anterior 
chamber. 

Onyx is often indefinitely used to signify a collection of 
pus between the lamellas of the cornea; but it is only 
appficable to those small effusions at the lower part of 
the cornea, from the fancied resemblance of which tA t\2A 
posterior end of the flnger-nail it has derived. \\& i\fijxi&. 

Abscess of the cornea and onyx Oixe \>^ xcl^iscc] 
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regarded as synonjinons terms ; but as the word " onyx*' 
indicates the appearance and locality of the disease rather 
than the disease itself, the term ** abscess" should be con- 
sidered as applicable to those larger effusions of pus be- 
tween the corneal lamellsa into which onyx occasionally 
passes ; or to the diffused purulent infiltrations which are 
the result of diffuse suppurative comeitis. 

Treatment. — Warm fomentations of belladonna (F. 9) 
or of poppy-heads to the eye ; and in the intervals 
between using the fomentations, a fold of linen wet with 
the belladonna lotion (F. 40) may be laid over the closed 
lids. In many cases, and especially in those where there 
is a tendency to tension, I have found much benefit 
follow the use of the ^utteB eseriBB (F. 18) twice a day, 
and the frequent application of warm fomentations of 
poppv-heads. When there is pus between the corneal 
lameilsB and with a tendency for the pus to extend, 
Samesch's operation (p. 39) will be of the greatest service. 

In cases of onyx and hypopion, when there is cm in* 
creased tension of the globe, Samesch's operation, or 
iridectomy, should be performed. It is oftentimes the 
only mode of treatment which affords a chance of 
recovery. Paracentesis of the cornea will also be of 
service when there is increased tension, but its effects 
are not so permanent or beneficial. The paracentesis 
may be repeated at intervals of one or two days if it 
gives relief. 

Constitutional Treatment. — ^The patient should be 
supported with a liberal diet and a fair allowance of wine or 
beer. Diffusible stimulants (F. 67) and tonics (F. 77, 79) 
are the most suitable medicines ; and if there is much 
pain or inability to sleep, opiates should be given either 
in small doses during the day, or in one full dose at bed- 
time. Attention should be paid to the regular and healthy 
action of the bowels, and, if necessary, some mild purga- 
tive or alterative be prescribed. 

Paracentesis of the Cornea may be performed as 
follows : — A broad needle is made to puncture the cornea 
towards its lower margin, the point being kept well 
forwards towards the cornea to avoid wounding the lens, 
when by suddenly turning the flat of the blade on to its 
edge so as to render patulous the opening it has made, 
the aqueous is allowed to run off. As soon as the iris 
closely approaches the cornea, which it will do when the 
aqneous na,8 uearlj escaped, the \>\a.Afe oi \JcL^Tife^Ai<i i!aa\ild 
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be again tamed on the flat, and quickly withdrawn from 
the eye. 

Samesch's operation consists in making an incision 
with a fine Graefe*s knife through the centre of the nicer 
of the cornea, or the spot which is infiltrated with pus, and 
sufficiently deep to open the anterior chamber throughout 
the length of the cut. The incision should include a 
minute portion of healthy cornea on each side of the 
ulcer. The lids should be then closed with a compress 
and bandage, and gutt. esenas (F. 18) dropped twice daily 
into the eye. In the after-treatment the eye should be 
examined daily, and the incision kept open either by 
gently passing a fine probe or the point of a Graefe s 
knife between its edges, or by pressing the upper or lower 
eyelid upon one of the margins of the wound, so as to 
cause it to gape. This treatment should be continued 
until healthy reparative action commences. 

DCABG-INAIj OOBNEITIS. — This name is well applied 
to a low form of inflammation which commences at the 
extreme border of the cornea, and creeps on slowly, 
slightly invading the corneal tissue for a short dis- 
tance, but seldom if ever involving the whole of its 
structure. 

Symptoms. — It commences with slight dread of light, 
lachrymation, and grittiness of the eye, which increase in 
intensity as the disease advances. On examining the eye 
there will be found at one spot close upon the cornea a 
vascular patch, and the corneal edge which corresponds 
to it looks swollen and softened. This condition may in- 
volve a third or even more of the margin of the cornea, 
but it seldom includes the whole of its circumference. In 
a few days a small diffused haze will be noticed near the 
margin of the cornea, and this will gradually extend, some- 
times so as to include the part which is opposite the 
pupil, but it rarely invades the whole cornea. Occasion- 
ally this form of corneitis is accompanied with one or more 
small marginal herpetic ulcers, so as to closely resemble 
the phlyctenular ophthalmia. The disease is tedious ; it 
may be acute at tne onset, but in its duration and re- 
covery it is generally chronic. It is also very recurrent. 
The patients who are most liable to marginal corneitis are 
those who are in a low state of health. It is coii&Qa^<^xi\.V^ 
met with amongst the anxious and oversvotY^^, ^aA\a. 
mothers who are enfeebled from. ovci:\a<i>»XKsya.\ «b\A*"^ 
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may be brought on by an exhausting disease, such as 
leucorrncDa or menorrnagia. 

Treatment. — The eye should be shaded from strong 
lights, and rested as far as practicable by the ayoidance 
of reading, writing, and all kinds of close work. If there 
is much dread of light, sntt. atropisa (F. 15) may be used 
once or twice daily ; or the eye may be bathed frequently 
with a lotion of atropine (F. 39), or of belladonna (P. 40). 
If the marginal comeibis is apparently dependent on 
overwork, or close confinement to business, change of air 
and recreation are the most powerful curative agents. 
The medicines which do the most good are tonics of bark 
or iron, combined with the mineral acids, or with small 
doses of liq. strychniaB, or tinct. nucis vomicae (F. 73, 74, 
75, 84, 86). 

PHIiTCTENT7LAB OPHTHAIiKIA — Scrofulous 
Ophthalmia — is most frequent in young childi'en from two 
years old and upwards, but it is seldom seen in patients 
after the age of puberty. It is characterised by intense 
intolerance of light ; the photophobia is greater in this 
than in any other disease of the eye. In severe cases the 
child is commonly seen with the lids tightly closed, and 
with a fist over each eye, or with his face buried in the 
dress of the nurae who is carrying him. Any attempt to 
look at the eyes is met by violent spa&modic contraction 
of the lids, and if after severe struggles the lids are 
parted, the globe is found to be so turned upwards that 
it is impossible even to see the cornea. The exposure of 
the e^e to the sUghtest light often brings on a fit of rapid 
sneezing. In such cases when it is desired to see the eye, 
the child should be given a few sniffs of chloroform, 
sufficient to dull his sensibility, without putting him 
completely under its influence. An examination can then 
be made without any struggling ; but in addition to this 
the chloroform often exerts by its sedative influence a 
very beneficial effect on the eye, and the child awakes 
from his sleep with a decided diminution of the photo- 
phobia. It will be often found that the severity of the 
symptoms is quite out of proportion to the apparent 
disease ; frequently there is but little to be seen except 
one or more small phlyctenulas close upon the margin of 
the cornea. These phlyctenula3 are, however, of an her- 
petic nature, and run a course somewhat similar to an 
herpetic erupUon on other parta ol Wi^ "VicA^. M, ^^«t 
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they appear as small vesicles, the contents of which soon 
become turbid; the vesicles then burst and form small 
superficial ulcers, which eventually heal without leaving 
any visible scars to show where they have been. The 
whole eye in some cases is much bloodshot, whilst in other 
instances when the lids are first opened the conjunctiva 
is found to be scarcely tinged, bnt it soon flushes up on 
exposure to the li^ht. Occasionally a leash of red vessels 
may be seen rnnning up to one or two of the phlyctenulse. 

Scrofulous ophthalmia is more frequent amongst the 
poor than the nch ; the strumous child is the most liable 
to it, bat the impure air of dirty confined lodgings, com- 
bined with an msnfficiency of sunlight, improper diet, 
and want of care, will induce the disease in cnildren who, 
under more favourable circumstances, would not suffer 
from it. This form of ophthalmia is frequently associated 
with eczema, impetigo, sores about tne nose and lips, 
and with enlarged cervical glands, indeed with all those 
kindred complaints which are so frequently met with 
amongst the poor scrofulous children m a London hos- 
pital. Scrofmous ophthalmia is tedious in its progress, 
and very recurrent. 

Treatment. — Daring the early and acute stage of the 
disease, when the photophobia is very intense, the vinum 
antimoniale in doses of from min. 10 to min. 20 every 
four hours often exercises an almost specific effect in 
relieving the dread of light. If, however, it fails to do de- 
cided good in three or four days, it shoald be discontinued. 
Sedatives will sometimes prove of great service, and 
small doses of tinct. hyoscyami, succas conii, tinct. bel- 
ladonnse, tinct. opii, or sol. morjjhise muriat., may be 
given singly at short intervals daring the day ; or they 
may be combined with bark, or with tne mineral acids, or 
with any other medicine which the state of the patient 
may suggest. Where there is much debility with languor, 
and restlessness at night, mist. cinchonsB (F. 138, 139) 
may be prescribed during the day, and pulv. ipecac, comp. 
cum potass, nitrate (F. 150) in doses of gr. 3 or gr. 4, ac- 
cording to the age of the patient, at bedtime. 

The preparations of iron are very valuable in scrofulous 
ophthalmia, but they should not be continued for too long, 
or be ordered with a hot skin and furred tongue. In 
decidedly scrofulous children, the syrup, totv v^^, est 
the syrup, ferri hjpophosphit. in doaea mvn. \^ Vi \Kca.. 
20, twice a day in water, are o£ much. \i^n'^^\»% "^V^t^ 
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there is simply ansBmia, the ferrom redactom gr. ^ to 
gr. 1, or the ferri carb. saccharat., in doses of £rom gr. 2 
to gr. 5, are the best. Cod-liver oil may be often advanta- 
geoasly prescribed with the iron ; it is especially service- 
able where there are evidences of failiug nutrition. 

When there is mach eczema of the eyelids, with dis- 
charge from the nose, and swelling of the lips, small 
doses of the liquor arsenicalis (F. 147) will freqnently 
afford great relief when all other remedies have farted. 

The regnlar and healthy action of the bowels should be 
strictly attended to, and piirgatives ordered when neces- 
sary. If the child suffers from ascarides, means should 
be taken to rid him of them. This is best done by an 
injection of two or three ounces of infusion of quassia into 
the rectum ; or, if this fails, an injection with a few minims 
of tinct. ferri perchlorid. to the ounce of water may be 
used. After the injection, a powder of cal. cum scammon. 
(F. 167, 168) should be given. 

Local applications may be considered under two 
headings : a. Sedatives to the eye ; /3. Counter-irritants. 

a. Sedatives to the Eye.-^Ofthese the most useful is 
the sulphate of atropia, a solution of which gr. 1 ad aquse 
51 may be dropped into the eye three or four times daily. 
Unfortunately the use of this remedy is very often im- 
practicable, from the resistance the child offers to every 
attempt to put the drops into the eye. When there is 
much struggling the drops ought to be discontinued. 
Much comfort is frequently obtained from bathing the 
eyes with the belladonna lotion (F. 40), and when the 
child is asleep applying a fold of linen wet with the lotion 
over the closed lids; or iced water may be used in a 
similar manner. The belladonna liniment of the British 
Pharmacopoeia rubbed into the brow will occasionally 
afford ease ; or the unguent, belladonnaa comp. (F. 124) 
may be applied over the brow and temple, and allowed to 
remain on during the day. When there is eczema of the 
lids, the best application is the lotio boracis, or the lotio 
boracis cum soda (F. 69, 61). 

/5. Coiuiter-irritants. — 1. A stick of nitrate of silver 
moistened with water may be drawn once or ttoice across 
the skin of the upper lid. It is a painful application, 
but it frequently gives marked relief. If applied too 
freely, it will blister, and may cause sloughing of the lids. 

2. The tinct. iodi may be painted over the brow and 
upper eyelid, taking care that nonQ ol \\. xuTv^\i^Vw^«n 
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the lids into the eye. Over the integument of the lid it 
mast be painted lightly, as it soon blisters. 

3. Small blisters, the size of a sixpence or a shilling, 
may be applied to the temple. If the emplast. cantharidis 
be used, the blister shonld be removed at the expiration 
of four honrs. For children, the best and least painful 
blister is Brown's cantharidine or blistering tissue. 

COBNEO-IBITIS is an inflammation of the cornea and 
iris. The disease usually commences in the cornea and 
afterwards extends to the iris. It mostly occurs in 
patients enfeebled hj disease or excessive work, and in 
those who have previously suffered from syphilis. 

Symptoms. — ^Haziness of the cornea, cuiary redness, a 
sluggish and irregular pupil, pain in the eje and around 
the orbit, and frequently great photophobia and lachry- 
mation. 

Treatment. — The pupil should be keptdilated with the 
guttaB atropia (F. 16), dropped twice daily into the eye ; 
or the lotio belladonnse (F. 40) may be frequently used. 
If there be much pain in the eye and around the brow, a 
little of the unguent, hydrarg. cum belladonn4 (F. 126) 
or the unguent, hydrarg. cum atropia (F. 125) rubbed 
into the temple night and morning often affords relief. 
As the patient is generally in a low state of health, tonics 
of quinine and iron (F. 80, 81), or bark with the mineral 
acids (F. 75) should be prescribed. When, however, 
there is a distinct syphilitic history, the mist, potass, 
iodid. (F. 91), or the mist, potass, iodid. cum ferro (F. 92), 
should be given. It is seldom advisable to give mercury 
internally m these cases. The disease is one of low power, 
and all the benefit likely to be gained from mercury will 
be obtained by the mercurial inunction above mentioned 
nto the temple. 



ULCERS OF THE CORNEA. 

UliCEBS OF THE COBKEA may be caused by 
severe inflammation of the conjunctiva, or cornea, and 
may occur during the progress of the attack. They 
are thus frequently seen in purulent and gonorrhoeal 
ophthalmia, and in comeitis, especially in the 8tramo\v& 
and diffuse suppurative forms oi tlie cdae^ca^. ^YV<ex^ ^x^^ 
however, some special ulcers which Be^m. \;ci oTv^ca»i^\»- 



44 DISEASES OF THE CORNEA. 

the cornea, and not to be secondary to active inflammation 
of either that stmctore, or of the conjanctiva. Ulcers of 
the cornea are always indicatire of impaired health, and 
are consequently met with in the feeble, the orerworked, 
the strumons, and the rheumatic patient. They are 
always accompanied with pain and grittiness of the eye, 
photophobia, and lachrymation. The cornea, except in 
the immediate vicinity of the ulcer, may retain its trans- 
parency, but the conjunctival surface of the globe is 
usually more or less reddened, and rapidly flushes on 
undue exposure of the eye to light. Ulcers of the 
cornea may be either acute or chronic, superficial or 
deep. 

SUPERFICIAL UI.CBBS OF THB COVJSTBJL aie 

most frequently met with in young people, and especially 
in delicate children. The disease may be conflnea to one 
eye, or both may be afi^ected, or they may be attacked 
alternately. There is considerable r)hotophoti)ia and lachry« 
mation, with a sense of heat ana grittiness in the eye. 
There are two forms of superficial ulcers of the cornea : 
the nebulous and the traiisparent ulcer. 

The SuperfiLcial Nebulous Ulcer may occur at any 
part of the cornea, either towards its peripheryor its centre. 
Carefully examined, it appears as a small, irregular, ill- 
defined, greyish-looking ulcer. The edges of the idcer 
are frequently slightly raised and of a darker grey tinse 
than the central portion, which will be found occasionally 
almost transparent. The ulcer having been formed, it 
may remain almost stationary for a short time, and then 
begin to heal. This is the course which such superficial 
ulcers usually run ; it is exceptional for them to penetrate 
deeply the corneal tissue aud to lead to perforation and 
prolapse of the iris. As the ulcer advances towards re- 
covery it first assumes a more opaque appearance, the 
central excavation then becomes filled in and its edges 
bevelled. Frequently one or more red vessels may be 
seen running to it from the margin of the cornea ; tnese 
are vessels of repair, and ought when they have accom- 
plished their duty to become so reduced and contracted 
as to cease to be visible, or to interfere with the normal 
transparency of the cornea. Gradually the opacity of the 
healing ulcer is reduced, and day by day the parts slowly 
become clearer, until at length complete or partial trans- 
pareney ia restored. These ulcexa oi \,^ft o^xiift^ ^^ ^^tlq- 
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rally acute at their onset, but they will often drift into the 
chronic stata 

Superficial Transparent XJloers of the Cornea.— 
The symptoms which accompany the formation and pro- 
cess of these ulcers resemble those of the nebulous ulcei; 
just described, and they occur amongst the same class of 
patients. There is the same photophobia and lachry- 
mation, with redness of the eye on exposure to light, 
the only characteristic difference being the appearance 
of the ulcer. On gently raising the lids so as to examine 
the eye, the epithelium of the cornea seems as if it were 
abraded or scratched off at one or more points. The 
transparency and polish of the cornea at this stage of 
the disease is unimpaired, and each ulcer, if there be 
more than one, is seen as a glistening facet. The first 
indication of a healing action in these ulcers is shown by 
their losing their transparency and becoming grey and 
cloudy ; the cloudiness often extending beyond the 
margin of the ulcer. Their clear outline is soon lost, 
their slight excavation filled in, and the even surface 
of the cornea is restored. If the ulcer has not pene- 
trated below the epithelium, transparency is regained; 
but if it has extended into the true corneal structure, 
a nebula or semi-transparent leucoma will be afterwards 
left. 

Treatment. — Soothing applications to the eye, which 
may be used either hot or cold, in accordance with the 
feelings of the patient. Fotus papaveris, lotio bella- 
donnas (F, 40) ; or if there be great irritability, the guttas 
atropiad (F. 15) dropped into the eye three or four times 
daily. All stimulating drops or lotions are injurious. 
In children, an alterative powder of hydrarg. cum creta 
cum rheo (F. 162, 153), given every second or third 
night, is very beneficial. If the skin be hot and the 
tongue furred, the mist, salin., or mist, antimonii tar- 
tarati (F. 135, 136), should be ordered ;. but as soon as the 
secretions have become healthy, bark, the mineral acids, 
preparations of iron, and cod-Hver oil, are the most suit- 
able remedies. 

DEEP TTIiCEBS OF THE OGEKEA.— The superficial 
ulcers described in the preceding paragraphs may become 
deep, and so be rightly included under this bft^.*fev^\ \yQ^» 
this is not the course they usually pTiXBU<e. 'YVjLSt^ ^x^% 
however, certain ulcers tiie tendency oi tAxv^^l \a \ft «*-• 
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tensive destraction of corneal iissne, leading frequently to 
perforation and prolause of the iris, and to these the term 
'* deep" is fitly applied. They may be seen in patients of 
all ages, and, unless produced by injury, are usually depen- 
dent on some constitutional defect. Generally they proceed 
from want ; but occasionally from excels. 

SliOXXaHINa UliCEBS OF THE OOBKEA may be 

the result of a diffuse suppurative corneitis, induced either 
by injury or disease ; the pus between the lamellsB of the 
cornea having worked its way to the surface by progressive 
ulceration. They may also occur amongst the half -starved 
and overworked, as well as the drunken and dissipated. 
They must be then regarded as evidences of failing nutri- 
tion and want of nervous power. A sloughing ulcer of 
the cornea usually presents an irregularly excavated 
surface, with a whitish-yellow sloughy appearance, and 
with its margins shelving and ill-defined. Around the 
ulcer the cornea is hazy. These ulcers often lead to com- 
plete destruction of the eye for all visual purposes ; but 
even when they yield to treatment and the eye recovers, 
it is always more or less a damaged organ. Sometimes 
they will perforate the cornea, and prolapse of the iris 
will follow; or occasionally they will penetrate the 
true corneal tissue, but their further progress will be 
stopped by the posterior elastic lamina or Descemet's 
membrane. An aperture is then seen in the cornea, the 
bottom of which is closed by a transparent membrane 
(Descemet's), which projects slightly into the wound. In 
this condition I have seen the eye remain for many weeks; 
the corneal wound may then begin to granulate and heal, 
but generally the posterior elastic lamina in the end 
gives way, the iris prolapses, and cicatrization follows. 
During the healing process, the cornea in the immediate 
vicinity of the ulcer becomes more cloudy, red vessels 
are seen invading its substance and running towards the 
ulcer, and in some cases in such numbers as to present a 
perfect pannus ; but these disappear from sight as soon 
as cicatrization is completed. Tne cornea in the localiiy 
of the ulcer may resume its transparency ; but the new 
material which has replaced that lost by ulceration will 
be more or less opaque and leucomatous. 

Treatment (see Treatment op Diffuse Suppurative 
Corneitis). — ^There are, however, a few points to be spe- 
ciaUjr noticed. All stimulating app^c&Wm^ \A\!icL^\vkAT 
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as a rule do harm. The touching the ulcer with a stick 
of the dilated nitrate of silver, as recommended by some, 
is, I believe, in most cases positively prejudicial. When 
there is severe pain in the eye, paracentesis of the cornea 
will often afford much relief. In a sloughing ulcer of the 
cornea with increased intra-ocular tension, an iridectomy 
is of the greatest service. I have in my own practice seen 
the whole train of distressing symptoms immediately re- 
lieved by the operation ; the ulcer has taken on a healing 
action, and the eye has rapidly recovered. 

CBESCENTIC, or CHISEIiLED UliCEBS OF THE 
COBNEA. — ^This is one of the worst and most intractable 
forms of ulceration to which the cornea can be subjected, 
but fortunately it is one of the most rare. I have called 
these ulcers " crescentic " from their shape, and " chiselled" 
from their peculiar characteristic appearanc-e, as if a por- 
tion of the epithelium and true corneal tissue had been 
cut away with a chisel, or scooped out with the thumb-nail 
from the margin of the cornea. They always occur at the 
extreme edge of the cornea, but they are strictly confined 
to that structure, and do not in the slightest degree en- 
croach upon the sclerotic. In their progress they follow 
exactly the curve of the rim of the cornea, by which they are 
abruptly limited; the circumferential edge of the ulcer 
being cut sharply and deeply. They spread rapidly and 
increase both m length and depth. There may bo two or 
even three of these ulcers at different parts of the margin 
of tho cornea, and, unless their progress be arrested, 
they may spread and unite, and so insulate the central 
portion. At the commencement of the disease the ulcers 
are perfectly transparent ; it is during their healing stage 
that they grow nebulous. They frequently perforate the 
cornea, and cause extensive prolapse of the iris ; or, as in 
the sloughing ulcers, the advance of the ulceration may 
be stopped by the posterior elastic lamina of the cornea ; 
but this usually in the end gives way, and prolapse of the 
iris ensues. During the reparative process they become 
first cloudy, then of a greyish-white colour ; vessels shoot 
into them from their sclerotic border, and thejr are ulti- 
mately filled in with a semi-opaque cicatricial tissue. 
These crescentic ulcers are the source of ^reat pain in the 
eye and around the orbit, accompanied with. paotA^WctSa* 
and lachrymation on the slightest eiLpo^\v:i^ \a ^^£d^.« 
Tbef do not se&m to be connected m any "^^^ -m^ v^ccj 
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constitutional taint, sucli as syphilis or struma*. The 
patients whom I have seen affected by them have always 
been in that state of health which is best described as 
" being thoroughly out of condition." 

Treatment. — ^These ulcers are so intractable, and so 
many means have been tried without success to check 
their progress, that it is difficult to say what is the wisest 
course to pursue. My own experience is, that in most 
cases it is best to leave the ulcers alone, and to apply 
either hot fomentations or cold lotions of belladonna 
(P. 9, 40) to the eye. In some cases I have seen rapid 
improvement follow the use of guttas eserisa (F. 18) twice 
a day, and closing the lids with a compress kept moist 
with a warm decoction of poppy-heads. All exposure to 
strong light should be strictly avoided, by obliging the 
patient to shade his eyes, and to keep the room in which 
he lives darkened. A liberal diet and tonics with diffu- 
sible stimuli should be ordered, and if there is pain or 
restlessness opiates should be given either in small doses 
at short intervals, or in one full dose at bedtime. In two 
cases I have seen a partial syndectomy performed by 
excising close up to the margin of the cornea a portion of 
the conjunctiva and subconjunctival tissue about i inch 
in width, and in a line exactly corresponding with the 
ulcer, but in both it failed to do any good. Mr. Bowman, 
however, relates one case in his private practice in which 
he performed this operation witn most marked success. 
The ulcer, which had before resisted all treatment, at 
once took on a healing action, and soon cicatrized. 

Another mode of treatment is to touch the ulcers freely 
with the nitrate of silver so as to destroy their surfaces 
with this escharotic, on the same principle as a phage- 
dsenic sore is treated with nitric acid. A fine camers- 
hair brush, moistened with water, should be drawn several 
times across a solid stick of nitrate of silver, and then 
applied to the whole surface of each ulcer, and this should 
be repeated every three or four days, until a healthy 
action is set up. At the same time opium should be 
given to the patient in doses of from gr. J to gr. 1 every 
four or six hours according to the severity of the symp- 
toms. I have seen this plan of treatment followed by 
great success. 

I have treated successfully several cases in the follow- 
ing manner : — ^A lotion of carbolic acid min. 3 ad aquas 31 , 
to be n»ed as a wash every tYfo ox \Jai^^ Ivoxura, and a 
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little to be allowed to go into the eye with each applica- 
tion ; and in the intervals the eye to be closed with a 
compress of absorbent cotton wool, kept wet with the 
quinine lotion (F. 53) ; quinine and opium (F. 112) to be 
given every four or six hoars, and the regular daily action 
of the bowels maintained by the mist, sennas comp. when 
necessary. Each case of crescentic ulcer of the cornea 
must be treated on its own merits, and if one plan of 
treatment fails, another should at once be tried. 

CSBOKIO VASCUIiAB ULCEB OF THE OOBKEA. 

* — ^This name has been applied to what is generally rather 
a vascular nebula than an ulcer ; it is the remains of an 
nicer which has become filled in, but in which the vessels 
originally destined for its repair have, from some cause, 
become stationary, and by their presence keep the eye in 
a state of constant irritation. 

Symptoms. — Continued irritability of the eye, with 
lachxymation and dread of light, varying in intensity but 
never entirely absent. The history is generally that of 
an ulcer of the cornea which had recovered up to a certain 
period, from which date the eye had ceased to mend, and 
had since been more or le»s irritable. On examination a 
small nebula will be seen on the cornea at a short distance 
from its margin, with one or more vessels, sometimes a 
regular bundle of them, running up to it from the sclerotic 
adjoining the corneal edge. It frequently happens that 
the patient has been under treatment for many months, 
and sometimes even for two or three years, durmg which 
time he has persistently dropped drops into the eye, both 
stimulating and sedative in turn, but without gaining the 
slightest benefit from either. 

Treatment. — Omit for a time all applications to the 
eye, and insert a double silk-thread seton into the skin of 
the temple. The seton should be placed so high on the 
side of the temple as to be almost amongst the short 
hairs, as there will then be no noticeable cicatrices from 
the tUcerations at the points of ingress and egress of the 
threads. Care abo should be taken to avoid wounding the 
branch of the temporal artery, which is in this locality. 
The seton should be worn for about three or four weeks ; 
but it may be continued longer if it acts beneficially on 
the eye, and does not excite too great an ixtv^A^i^T^. "Is^ 
conjunction with the seton, other remedies in&'^ \^ \^<&^» 
The lids of the affected eye may \)© "kept <5^o^^» wA ^ 

£ 
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compress bandage (F. 3) applied over them, so as to give 
the eye for a time absolute rest ; or if the patient should 
find the compress hot and uncomfortable, it may be giyen 
up, and a cool lotion (F. 45, 51), or iced water, or a cold 
douche may be used, with the lids closed, three or four 
times daily. The state of the patient*s health should be 
carefully looked after, and any irregularity should be 
corrected. In order to give the treatment every possible 
chance of success, the patient should, if his circumstances 
will permit of it, abstain from all work with the sound eye, 
and enjoy for three or four weeks rest with recreation. 

A FISTUIiA OF THB COBNEA is a small opening 
n the cornea which has little or no tendency to close, 
and through which the aqueous humour is constantly 
oozing. 

Causes. — 1st. A perforating ulcer of the cornea, which 
from some cause has been imperfectly healed. 

2nd. A contused or lacerated wound of the cornea, after 
which there has not been perfect union. 

3rd. A wound of the cornea with wound of the lens. 
The swollen lens pressing on the iris may keep up such 
constant irritation of the eye as to retard the union of 
the edges of the corneal wound. 

4th. A glaucomatous state of the eye following a per- 
forating wound of the cornea. 

5th. The presence of a foreign body within the eye ; 
the wound through which it entered having failed to 
completely unite. 

Symptoms. — ^A shallow or scarcely perceptible anterior 
chamber, with a minute opening in the cornea, through 
which drops of the aqueous humour may be seen to 
exude. One useful method of diagnosing a fistula of the 
cornea is, to separate the eyelids with flie fingers from 
the globe, and having dried the suspected spot of the 
cornea with a piece of blotting-paper, to notice if the 
surface again becomes moist whilst the eye is kept 
open. 

Treatment. — When dependent on a perforating ulcer, 
or a wound of the cornea, the fistulous orifice may be 
touched with nitrate of silver. This is best applied by a 
fine camel's-hair brush, which has been first moistened 
with a little water, and then drawn a few times across a 
jptick of nitrate of silver. This application may be re- 
peated three or four times at m\.eT^«\^ ol Vrq ^1^^ i£ it 
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does not excite uodue inflammation. If this treatment 
should fail, an iridectomy ehonld be performed ; the 
spot at which it is made is not of much consequence, as 
in any part it will equally succeed in promoting the 
closure of the fistula. 

When the fistula is due to a cataractous lens pressing 
on the iris, and by the irritation it excites preventing the 
perfect union of the corneal wound, the lens should be 
removed. If, however, the maintenance of the fistula is 
caused by a glaucomatous state of the eye, an iridectomy 
should be made. Lastly, if all other means have failedf, 
the edges of the fistula may be pared with a broad 
needle, and united by a single fine silk suture. 

KEBTJIiA or CLOUDINESS OF THX COBNSA 

may be caused by inflammation or superficial ulceration 
of the cornea, or by an injury which has induced a trau- 
matic corneitis. It may be limited to a portion of the 
cornea, or it may be irregularly disused over its whole 
surface. In some cases uie nebula is duo to an inter- 
stitial deposit of lymph in the true corneal tissue ; whilst 
in other mstances it is produced by a layer of fine semi- 
transparent cicatricial tissue formed during the healing 
process of a superficial ulceration. 

Treatment. — When the eye is free from all irritation 
some mild stimulating application will occasionally do 
good, by exciting the absorbents of the cornea to an in- 
creased activity ; but there are no specific remedies for 
the cure of nebula. The applications from which I have 
found the most benefit are the following : — 

1. Lotio hydrarg. perchlorid. (P. 67.) Two or three 
drops to be dropped into the eye twice a day. This 
remedy is often a powerful irritant, and should be discon- 
tinued if the eye becomes inflamed or painful. 

2. Guttas oL terebinth, cum ol. olivae. (F. 29.) At 
first these drops should be used very weak, but their 
strength may be increased if the eye is tolerant of them. 

3. Dusting calomel into the eye every or every other 
day for a short time. 

4. GuttsB zinci sulphatis (F. 26), or zinci chloiid. (F. 25) 
may be prescribed. 

5. A solution of the iodide of potassium (F. 24) dropped 
twice a day into the eye is tnouglit by xaJtoJi^ \ft ^<:i 
good. ' 

d Salpbate of soda. Mr. Powex spex^kE l«^oxa«X^i <2^ 

£2 
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the general results he has obtained front the Tisa of thiM 

dmg in corneal opacities. He says that " in the emploj- 
ment of this salt the quantity that should be introdaced 
atone time into the eye should not exceed one or two 
grains, and the most convenient mode of application con- 
sists in everting the upper lid, and brushing the powder 
lightly over the Borface with a eamel'H.hftir bmah.^ 

7. The late Dr. iUackenzie, of Glasgow, recommended 
the vapour of hydrocyanic acid.f 

LEUCOKA OF THE COBNEA.~A leucoma ia a dense 
white opacity of the cornea, cansed by a loss or destmctian 
of a part of its anbstance, the gap thus made bein^ replaced 
by cicatrix tissue, which ia opaque and white, instVad of 
transparent and eolourless lite Wealthy cornea. It may 
be the result of an injury, but more frequentlj^ it ia occa- 
sioned by inflammation and deep ulceration induced by 
other causes. It is irremediable. With the lencoma 



A Leucama of the Cornea, copied from Dalrymplo'a Plates. 

there is often some alteration in the shape of the pnpil, 
from a portion of the iris having become adherent to the 
cicatrix. In such cases the nicer which had caused the 
lencoma had penetrated the cornea, and the iris bad 

. ■ Power on Sulphate of 8od& far B«maving Opacities from the 
Comeat The Praotitiomer, voL L p. 15a. 
t UiukenziB on the Diaeases o( the E;e, 4th editEon, pp. 689 
and 428. 
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either been dragged into the wound as the aaneons escaped, 
or else, falliiig ^rwards, had contracted aahesions to the 
grannlations which were afterwards to be converted into 
the cicatrix tissue. 

One of the evils which frequently results from a leucoma 
is, that the normal curvature of that portion of the cornea 
which remains transparent is changed in one or more of 
its meridians, and the eye rendered astigmatic ; a defect 
which may sometimes be neutralized to a great extent by 
a properly-fitted cylindrical glass. 

When the leucoma occludes so much of the pupil as to 
impede the sight, an artificial pupil may be made opposite 
to that portion of the cornea which is most normal both 
as regards its transparency and curvature. 

To lessen the defect in appearance caused by a leucoma, 
the whitie patch may be partially or completely tattooed 
black, according to its size and situation. In cases of 
central leucoma a circular pupil may be tattooed on the 
cornea, and the outward defect be thus almost obliterated 
whilst the sight may be to a great extent restored by the 
formation of aji art&cial pupil. 

OFEBATIGN FOB TATTOOINa THE COBNEA.- 

This is done by making a series of small punctures into 
the corneal tissue, and running into them a strong solu- 
tion of Indian ink. The operation may be performed by 
a single-grooved needle fixed in a handle. A little Indian 
ink should be rubbed down on a palette and made suffi- 
ciently fluid to run easily after it has been placed into 
the groove of the needle by a camel's-hair brush. With 
the needle well charged with Indian ink a series of punc- 
tures are to be made close to each other over the whole 
area of the spot to be coloured. Each puncture of the 
needle should pass through the corneal epithelium into 
the true corneal tissue. Two or three sittings are gene- 
jrally required to make a good representation of a pupil 
on the leucoma. 

OFAOnrsr of the cobnea fbom lead is caused 

by the use of a lead lotion when the cornea is ulcerated or 
abraded ; the lead is deposited on the surface as a car- 
bonate, producing a milky-white patch, which is often 
sufficiently opaque to occlude either the poitioiv ^i m^ qx 
thepupil which lies behind it. 
The treatment consists in remo^ng \3DLe\«b3Ct qS.\^»^ 
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de[>osit which has coated iha abradod aurface of 
tbo oonica. Thia may be done with a small knife 
curved canTeily on its cuttine edge, as in 
i 10. 6. ii'ig 5_ ^g ]ija being separated oy a apecnloin, 
the oiiemtor with one hand fiiea the eye with 
a pair of furceps, whilst with tbo other he 
gently acrapea the whitened aarface of the 
cornea, nDtil, haTing detached the epithelium, he 
comeadown to thetliincoatiDgoflcad : steadily 
but gently scraping, he will generally ancceed 
in detaching all that is required. EaTiag com- 
pleted tbo operation, a few dropa of oltve oil 
shoold be dropped into tbu eye, and a fold of 
wet lint laid over the cloaed lids. 






TUe woodcut (Fig. 6} repreeeats tlie iip{|eiu'aQce pro- 
duced by using a lead lotion to an eye, wliDst there waa 
11 large ulcerated surface of the cornea. On the patient 
from whom this drawing was made, I performed the 
operation nbore described ) a. portion of the film of lead 
chipped off in floe white Bcales, and the remainder was 
removed by steady scraping. 

OAI.CABSOUS FILM OF THE COBNBA.— %mine- 
frical Opadtiee of the Cornea. — These terms have been 
applied to a pecnliar form of opacity of the cornea caused 
by a depotiit of the earthy aalta between the epithelium 
and the anterior elastic lamina of the oomea. Mr. 
Bowman, in his " Lectures on the Parts concerned in the 
Operations on the Eye," baa recorded two cases, one in 
hie own practice and the other ia that of Mr. Dixon. 
Since then Mr. Foirlie Clarke haa pnbUshed two cases iu 
ibe Pathol<^cal Tranaactions foi 1%10,^. %\. !&. all 
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tbeae cases the patients nere adalta— the yoougest foiij, 
the oldest fiftr-eislit; both eyes were a&ected hj an 
opaque transreneliaDd eitendinf; across the centre of 
too cornea opposite the pupil, their mar^QB were shaded 
offebrapUj, aad beyond them the cornea was clear. The 
opacities were said to be " of a brownish tint," and " of 
a grejish-brown and rnsty-brown colour." In all the 
c-aseB the disease commenced as a haze in each cornea, 
which deepened in intensity and increased in size. The 
progress oi t'jc growths was hIow, occupying from six to 
fitteen years before they reached the dimensions descrilied. 
There was no constitutional taint, such as gout, etruraa, 
or syphilis, which conld account for the development of 
these opacities ; neither was there anything in the occu- 
pation of the men which conld have led to their formation. 




CslcareouB Opacity of (he Cornea (after Bowman). 

Treatment. — No medicine nor local application willatay 
the progress of the disease. When, however, the opacity 
has reached a soScient density to interfere serionslj with 
sight, an attempt should be made to remove it The plan 
adopted by Mr, Bowman in 1849, and afterwards followed 
fay Mr, Dixon, was to scrape away the epithelium of the 
cornea nntil tlie lancet came down opon the calcaveons 
opacity, and then te detach by scraping and chipping as 
much of the film as possible. The result of this operation 
was most satisfactory. In Mr. Bowman's case, the man, 
owing to hia defect of sight, had been tlirown out of em* 
ployment for twelve months, bnt after the film was re- 
moved he conld see almost as well as he could eight years 
before, and could read with care the smallest type. 

The calcareous deposit was eiamviifiQ. tt^ Mofc ^s^J^ 
Dr. Miller, of .King's College, asiA io'a.'a^ \ft <ior««!i. A 
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pliospliat«8 of lime and magnesia, witli a considerable 
portion of carbonate of lime. 

CONICAL COBNSA is a stapbylomatons bulging of the 
middle portion of the cornea, caused by a thinning of its 
structure in that region. The conicity is not always 
quite centra], but frequently a little to one side of the 
pupil, and such cases give excellent results after a 
trephining operation, as only a portion of the pupil is 
affected by the leucoma which follows. The disease 
comes on very imperceptibly, and progresses without 
pain. It first manifests itself to the patient by a change 
in the focus of the eye, which becomes irregularly myopic ; 
and this defect grows worse as the bulge increases, until, 
in severe cases, the sight is so much impaired as to 
render the eye almost useless. Usually there is no undue 
vascularity of the globe, but in some instances where the 
conicity is rapidly advancing there is slight ciliary red- 
ness. After the cone has attained a certain size its apex 
loses its transparency and becomes nebulous or semi- 
opaque, with its epithelial surface roughened. One or 
both eyes may be affected ; but when both are involved 
the conicity is generally much greater in one eye than 
the other. 

The disease will frequently advance rapidly in one eye, 
whilst it remains stationary in the other. 

Diagnosis. — In the advanced stage, conical cornea is 
easily recognised, but at the commencement of the disease 
it is often difficult to diagnose, and its presence may be 
easily overlooked. The cornea is best examined by look- 
ing at the eye from its outer side so as to see the cone, if 
one exists, in profile. In a paper by Mr. Bowman, on 
"Conical Cornea," in the Royal London Ophthalmic 
Hospital Reports, vol. ii., he says, ** Soon after the im- 
mortal invention of Helmholtz, I found the ophthalmo- 
scope very useful in detecting slight degrees of conical 
cornea. For this purpose the concave mirror only is to be 
used without a convex lens. On turning the mirror so as 
to throw light at different angles, the side of the cone 
opposite to the light is darkened." 

In speaking of conical cornea, Bonders remarks, ** High 
degrees strike the eye at once. Slight degrees, on the 
contrary, are often enough overlooked. The disturbance 
of the power of vision frequently suggests the idea of 
amhljropia combined with myoviai" .... "Sxxx^^ on^ 
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be recommends the nse of the ophthalmoscope as a means 
of diagnosis in slight cases of conical cornea, and observes 
that "in the inverted image where there is a tolerably 
wide pnpil, we overlook at the same time a rather large 
portion of the fundus oculi; the image, therefore, of one 
part or other, for example of the optic disc, remains in 
the field of vision both on moving the head of the observer, 
and on shifting the lens before the observed eye. At the 
same time, however, the rays which, proceeding from the 
optic disc, strike the eye of the observer, pass each time 
through other parts of the cornea. Now, if its curvature 
is irregular, the result is, that the form of the disc each 
time alters, it shortens in this direction, extends in that 
direction, and moreover is never seen acutely in its in- 
tegrity."* 

Pathology of Conical Cornea. — It is very difficult to 
ascribe any cause for the structural changes in the cornea 
which give rise to the staphylomatous bulging. The ten- 
sion of such eyes is seldom if ever in excess ; indeed, it 
is more frequent to find them slightly soft All that we 
are at present able to say of conical cornea is, that from 
some canse, possibly failing nutrition, the central portion 
of the cornea becomes thinned and its power of resistance 
diminished, so that it yields before the normal pressure 
from within the eye, and bulges conically. The bulging 
may increase until the apex of the cone seems to be on 
the ver^e of bursting, but this is an accident which 
seldom, if ever, occurs spontaneously. Mr. Bowman thinks 
that this fact may be thus explamed : '* As the cornea 
becomes thinner, the escape of the aqueous humour by 
exosmose is facilitated, and thus the internal pressure is 
reduced so as to be no longer in excess of the diminished 
resisting power of the cornea." 

The following is an account of a microscopical exami- 
nation made by Mr. Hulke of a conical cornea taken from 
an eye which had been excised by Mr. Bowman during an 
operation for the removal of a large sebaceous cyst from 
the orbit : — 

** The central conical nebulous portion was much thinner 
than the transparent periphery of the cornea, where the 
curve was natural. This thinning began at the base of 
the cone, and progressively increased towards the apex, 



♦ Bonders on the Accommodation and "RelxwiWoTi ol ^^ '^■^^> 
pp. bbO-ddl. 
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where it reached its tnaximam. At this point the mean 
depth of several vertical sections was only one-third of 
that of the peripheral region. The continnitv of the an- 
terior elastic lamina was perfect, hnt npon the cone this 
structure was much thinner than elsewhere, and wrinkled ; 
it was underlaid bv a stratum of crowded, elongated^ 
club-like nuclei, ana beneath these the normal lamellar 
tissue was replaced by a web of caudate and nuclear fibres, 
amongst the meshes of which clusters of large oval and 
fusiform cells were packed. The structure of the trans- 
parent peripheral region was perfectlv normal, and at the 
base of the cone there was a gradual transition from the 
healthy to the diseased tissue, the interlamellar corpuscles 
bccommg more plentiful, branched and drawn out into 
fibres, which in many instances coalesced with those from 
neighbouring corpuscles. The posterior elastic lamina, 
and the epithelium both on the front and on the back 
of the cornea, were unchanged." 

"The changes I have described," adds Mr. Hulke, 
** were confined to the laminated tisane of the cornea and 
the anterior elastic lamina. The substitution of a web of 
nuclear fibres and cells for the regular lamination of the 
cornea explains the nebulosity of the cone and the liability 
to bulge.*** 

Treatment. — When conical cornea is in its earliest 
stage it is possible that by judicious prophylactic treat- 
ment its progress may be retarded ; but when the cone is 
steadily advancing, I know of no help except by operation 
which IS likely to be of any avaiL 

As preventive treatment, all work which strains or 
reddens the eyes should be avoided. The cold or tepid 
douche, whichever is the more pleasant, may be used 
three or four times daily. When there is any ciliary 
redness, two or three leeches may be advantageously 
applied to the temple. If the patient is feeble tonics of 
quinine, iron, &c., should be ordered. Except in the very 
commencement of the disease, but little if any benefit will 
be derived from either concave, spherical or cylindrical 
glasses. The astigmatism produced by the conicity is so 
irregular that it cannot be sufficiently corrected by lenses 
to afford much improvement of sight. Occasionally a 
stenopaic slit placed behind a concave spherical lens is 
found of decided service, and when this is the case the 

♦ JHojral London Ophthalmic Hospital "Rft^xla, '^loY. \\. ^. 154. 
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patient may be provided with similar spectacle!, but with 
the understanding that they mast be laid aside if they 
fatigne the eyes. 

Operative Treatment. — ^The method now adopted 
for the relief of cases of advanced conical cornea is to excise 
the apex of the cone, and afterwards, if the leucoma 
which follows impedes the sight, to make an artificial 
pnpil opposite to that portion of the cornea which has the 
most normal curvature. 

There are two operations for the removal of the apex 
of the cone, both of which have been followed with very 
excellent results : — 

1st. By excising an oval piece of the cone, the length of 
the oval being made in the vertical axis of the cornea. 

2nd. By excising a circular piece of the cone with a 
small cutting trepnine as suggested by Mr. Bowman. 

1. Operation for the Excision of a small oval 
piece of the Cone of the Cornea. — Before operating, 
a solution of atropine (F. 15) should be dropped into the 
eye so as to have the iris under its influence when the 
operation is completed ; and thus to get the pupil dilated 
as soon as the aqueous is again retained within the 
anterior chamber. 

A speculum is to be introduced between the lids, and 
the eye held down by a pair of finely-toothed forceps 
whilst a Graefe*s extraction knife is passed from above 
downwards through the apex of the cone, and so directed 
as to cut a small vertical flap of the cornea not exceeding 
one-eighth of an inch in length and one^twelfth of an 
inch in width. This is to be seized by ajpair of iris for- 
ceps and cut off by a pair of scissors. Tlie cut edges of 
the cornea should then be allowed to fall together, and a 
pad of cotton wool and lint be placed over the closed lids 
and secured in its place by a compress bandage (F. 3). 
After twenty-four hours the pad and bandage may be 
changed, but the lids should not be opened to look at the 
eye until at least forty-eight hours after the operation. 

A solution of atropine, gr. 1 ad aquj© 5 1> may now be 
dropped into the lower lid, and repeated once daily so as 
to keep the pupillary edge of the iris away from the cor- 
neal wound. After the wound of the cornea has healed 
a small central leucoma will remain, which will, according 
to its size, impede the sight. To remedy thia dfti.^^\>^^:{^ 
artificial pupil should be made oppoBite \a >utia.\i '^'(^Kssti ^H. 
the cornea which presents the moBt uormoX ^^qlt^^^ox^^ 
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2. Operation for the Excision of a small oi]> 
cular piece of the Cone of the Cornea by a 
Trephine. — ^This operation was first suggested and 
practised by Mr. Bowman. 

Its object is to remove the most prominent part of tbe 
cone, and by the contraction cansed by the healing of the 
wound to restore the curve of the cornea to a more normal 
state. The trephines vary in diameter, so as to excise por- 
tions of different sizes, as may be requisite. They are 
provided with a movable " stop" to regulate the depth of 
penetration. The trephine usually required is one-tonth 
of an inch in diameter. (Fig. 8.) 

The patient having been placed under chlo- 
roform a speculum is introduced between the 
lids, and the trephine, adjusted by the " stop" 
to the depth it has to penetrate, is applied 
firmly to the apex of the cone and ro&ited 
with the finger and thumb. The trephine is 
not to bo carried through the entire thickness 
of the cornea, but withdrawn when it may be 
calculated to have reached Descemet's mem- 
brane. The circular piece of cornea which 
has been thus cut is then seized by iris forceps 
and peeled off, but if it cannot be thus readily 
detached it may be severed with a few touches 
of a cataract knife, A few drops of atropine 
should now be dropped into the eye, and the 
lids closed with a wet cotton wool compress and 
a bandage over them. One operation is usually 
sufficient to produce such a change in the curve 
of the cornea as to greatly improve the sight, 
but if necessary the trephine may be again 
applied after an interval of some months. A 
slight leucoma follows the operation, and it 
is generally necessary to make an artificial pupil 
opposite the best portion of the cornea. The 
results of this operation are most satisfactory. 

KEBATO-GIiOBUS — HydropTithahnia — is a uniform 
enlargement of the anterior half of the globe, which often 
attains to such dimensions as to prevent the lids from 
closing over it. Both eyes are usually affected, although 
one may be more seriously involved than the other. It 
is sometimes congenital, and may possibly be due to some 
hereditary syphilitic tarnt : Wt it tqa.^ ^\&q ^^om^ ^-n oiter 
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comeitis. It most frequently occurs in young children. 
The peculiar amazed stare which this deformity of the 
eyes gives to the patient is very unsightly. The cmiiea 
will sometimes be seen of almost double its normal pro- 
portion. In some cases it is slightly cloudv, whilst in 
others its transparency is unimpaired. The adjacent 
sclerotic is thinned and of a bluish colour, from the sub- 
jacent choroid shining through it. The antetior chamber 
IS large and deep, and the trie is pushed backwards, fre- 
quently tremulous, and so greatly stretched that its 
ciliary attachment is occasionally drawn within the 
anterior chamber; and in severe cases I have seen large 
rents in the iris, caused by the separation of its fibres from 
extreme stretching. The pupil is usually rather dilated 
and sluggish, and sometimes oval or pear-shaped; but 
occasionaJly the pupillary margin is completely adherent 
to the lens capsule from the attacks of inflammation to 
which it has oeen subjected. The sight is always very 
defective, and in the worst cases completely destroyea. 
The disease is usually slowly progressive. 

Treatment. — ^Unless the disease is steadily increasing, 
and the sight diminishing, I believe it is best to leave 
hydrophth^mic eyes alone. Their powers of repair are 
enfeebled, and they stand operations badly. I have cer- 
tainly seen an iridectomy occasionally do good, but, on 
the other hand, I have seen cases in which it did positive 
harm. In a few cases where the hydrophthalmia has been 
clearly associated with congenital syphilis, I have given 
the pxdv. hydrarg. cum cret& (F. 151) every night for 
some weeks, and obtained a marked diminution of the 
size of the globe. If one eye is quite blind, and suffering 
from not being fully protected by the lids, it may be 
excised. 

A STAPHYLOICA OF THS COBNEA is a projecting 
forwards or bulging of the whole or a part of the cornea, 
or of the new tissue which supplies its place when a part 
or the whole of it has been destroyed by injury or disease. 

A staphyloma of the cornea mav be either partial or 
complete^ that is to say, it may Ibe limited to a small 
portion, or it may involve the whole of the cornea or the 
new structure which represents it. 

PABTIAIi STAPHYLOMA OE TUB 00'B:finLK« — 

When a portion of the cornea has \)eeix deaitTO'^^^ \s^ 
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■lougbinj; or nlceration, its place is made good b; cica- 
triciul tiasne, which ie more or leas wLite or opaqae, and 
in many casee incapable of resiHtinR the normal outward 

fresBnre of the parts within the eje; slowly yielding, it 
nlgea and forma an unsightly prominence on the cornea. 
Treatment. — 'Ilie objects to be accomplished are: let, 
to arrest thoprc^resa o^and, if poasible, to diminish the 
bulge ; and, 2nd, to restore some oE the lost eight to the 
eve. Both of these conditions may be often attained by 
the operation of iridectomy. 

The removal of a piece of the iris by iridectomy eier- 
ciaes an important influence in diminishing the tension 
of the globe, and thua frequently prevents any further 
increase of the staphyloma, and in a few instances which 
have come under my notice the bulging has decidedly 




receded. Bnt, in addition to this, by the e 

portion of the iria opposite to that part of the cornea 
which ia in the moat healthy state, an artificial pupil is 
made, and if the fundna of the eye he sound, and the 
transparency and curvature of the cornea opposite the 
Be w pupil tolerably good, naeSol »gW> '•iii^ ^ le^iHwd, 



STAPHYLOMA OF THE COBNEA. 68 

If the partial staph jloma be large or increaBing in size, 

a small circular piece of ita most projactin? part may bo 
removed with the trephine, Fif^. 8, p. fiO. 1 have adopted 
this treatment, and with complete ancceHS. 

OOHPLBTE STAPHYIiOXA OF THS COBKKA is 

a bulging of the entire Btmcture whicli has replaced the 
origical cornea after it LaB been deatrojed by ulceration 
or slooghing. 

FrogresB of the Disease.— After the loss of the 
cornea, the oiposed snrface of the iria ia aoon coated with 
a film of lymph ; thia becomea or^nized and ultimately 
converted into a bluish white cicatricial tissue, to which tho 
iris is firmly adherent. The eve will now cither gradually 
Bhrink, or the new tissue will yield before the pressure 
from within and become staphylomatous. 




Treatment of Commencing Staphyloma. — If the 

patient ba seen early the first object m view is to prevent 
the formation of the staphyloma and thia is best accom 
pluhed bv the removal of the lens if it has not already 
escaped from the eye After the slough of the cornea 
has aeparated the lens will be often seen lying in the 
centre of the pnpd perfectly transparent and projectmg; 
slightly forwards it may then be removed by gently 
lifting it away with the point of a fine needle 

If the eye he not seen until a late* pwvai. \iiA -ffoKo. 
the BtaphyJomatoiis buljjiag is bUQ lowii't, w^& ^'^ '^^^ 
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tisane whicli occupies the corneal space is yet bat imper- 
fectly formed, the plan recommended by Mr. Bowman 
for the removal of the lens may be adopted. A broad 
needle is passed through the most prominent part of the 
staphyloma in the dn*ection of the lens, so as to penetrate 
its capsule, and the lenticular matter is freely broken up. 
The needle is then withdrawn, and through the aperture 
it has made a curette is introduced, and as much of the 
lens matter as is sufficiently soft and diffiuent is allowed 
to escapne from the eye along its groove. The puncture 
made with the broad needle may oe repeated every two 
or three days until the prominence of the staphyloma is 
reduced. 

Treatment of Complete Staphyloma of the 
Cornea. — The eye being lost for all visual purposes, the 
objects to be accomplished are to get rid of the unsightly 
staphylomatous bulging, and to enable the patient to 
wear an artificial eye. One of the following modes of 
treatment may be aaopted : — 

1. The staphylomatous eve may be excised. 

2. The staphyloma may be trephined. 

1. The Staphylomatous Eye may be Excised.-^ 
When the eye is blind and the bulging large and unsightly, 
and causes the patient annoyance from the obstruction it 
offers to the free movements of the lids over it, this is the 
best operation. The patient will recover from it more 
5[uicklj than from any other, all chance of future trouble 
is avoided, and an artificial eye can be worn. 

2. The Staphyloma may be Trephined. — When 
the object is simply to reduce the size of the staphyloma, 
but not to form a bed upon which an artificial eye can be 
worn, the operation of trephining is well suited. A small 
circular piece of the most prominent part of the staphy- 
loma may be removed by the trephine, Mg. 8, as described 
in the operation for conical cornea, page 60. If the lens 
be seen through the small opening tnus made, its capsule 
should be pncked with a fine needle and the lenticular 
matter broken up, and as much of it as will come away be 
allowed to escape along the groove of a curette. The lids 
should be then closed and covered with a wet compress 
and bandage. 

ABSCISSION OF THE STAPHYLOMA.— I have 

omitted the description of this operation as my feeling 

h against the performance oi it. 1 -^x^i^x the complete 
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Femoral of the globe to the abHcission oE the front of it, 
ae I have luiown cases in which Bjmpathetio ejmptomB 
have arisen in the sound eye from the irritation caused 
hj the reonrrence of intlummation in the stnmp oi the one 
vhich had been abscieed. 

CZZXAJIT' STAPttYiiOKA— dnfenor Stofphyhma of 
th^ Bderotio—ia a staphylomatoaB projection oi the sclero- 
tic in the ciliary region of the oje. It consists of b series of 
grape-like bnl^gs, with snch a thinning of the sderotio 




^^'^"■■•■"'Sf'k' 



The woodcut represeala tho appeuaooe of a ciHorj 
ataphylonui prodnced hj a. blow on the eye, whicL bad 
caused a rupture of the sclerotic and a dislocaUon of tho 
leua beoeath the conjuuctiva, 

ooat that the dark colour of the ciliary processes with 
which it is in contact is distinctlj seen tbrongh it^ It 
may be limited to a part, or it maj involve the whole of 
tiie ciliary region of the eye. 

Ciha^ staphyloma may be the resnlt of disease or in- 
jniy. lit the majority of cases it is dependent on a~ 
chronic irido- choroiditis, accompanied with a gradual 
wasting of the sclerotic in the immediate Ticinity of the 
ciliaiy processes, so that it loses its normal power of re- 
siating the ontward pressnre from within the eye, and 
slowly yielding, a dark irregnlai nodoiateA. jxcniflaisnsa 
is developed. As the direri leaiiLU ot an Vq^oti , cSa-Tj 
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staphyloma may be produced by a rupture of the sclerotic, 
and especially when there is also associated with it an 
extensive prolapse of the iris and choroid, as is repre^ 
sentedin Fig. II. 

The Prognosis of ciliary staphyloma is always most 
nnfavonrable ; even when slight there is considerable im- 
pairment of vision ; but the danger to be apprehended is 
that it will increase, and as it enlarges all sight will be 
destroyed. 

Treatment. — ^When a ciliary staptyloma is dependent 
on disease, no matter whether it has originated from con- 
stitutional causes, or from some remote injury to the eye, 
it may frequently in its early stages be arrested by the 
operation of iriaectomy. It is the only remedy from 
which I can really feel satisfied that I have seen any de- 
cided benefit ; and although in some cases it may fail in 
accomplishing the desired end, yet it is certainly the most 
successful of all the remedial agents I have known prac- 
tised for the relief of this disease. By reducing the ten- 
sion of the eye, the tendency of the staphyloma to in- 
crease is certainly diminished, and in some instances com- 
pletely stopped. It should be remembered that even 
though the tension of the eye at the time of the operation 
may be normal, yet the resisting power of the sclerotic 
has been lowered by disease, and that by lessening the 
tension which exists, the condition of the eye is im- 
proved. 

If, however, the ciliary staphyloma is produced by a 
rui>ture of the sclerotic, I know of no remedy. The sight 
which such an eye retains, even when the staphyloma is 
small, is nsually very limited ; but if the bulgmg be suffi- 
ciently large to interfere with the free movements of the 
lid, the eye is generally blind. When an eye thus com- 
pletely lost for all visual purposes is unseemly in appear- 
ance, and troubles the patient, the best treatment is to 
excise it. 



CTCIilTIS, or inflammation of the ciliary body, may 
arise — 

1; From an injury to the eye. 

2. From the extension to tlie ciliary body of an in- 

flammation of the iris or choroid. 

3. From constitutional defects. 

Cyclitis, like iritis, may be either plastic, serous, or 
suppurative. When it is excited by an injury, cyclitis is 
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nsnally either serous or suppurative; when it is due to 
an extension of sympathetic or syphilitic iritis it is always 
plastic ; but when it is caused by some constitutional de* 
lect, not syphilitic, it is mostly serous. 

1. Cycutis from an injury to the eye may be pri- 
mary^, and originate simultaneously with iritis as the im- 
mediate result of the injury ; or it may be secondary to an 
inflammation of the ins which the injury has excited. 

The injuries which are most liable to produce cyclitis 
are penetrating or incised wounds in the ciliary region ; the 
lodgment of a foreign body within the eye; a dislocation of 
the lens; or the forcible removal of a piece of opaque 
capsule, especially if during the operation any drag nas 
been made on the ciliary processes. 

Symptoms. — Pain m the ciliary region, with marked 
tenderness on pressure ; a pinkish zone around the cornea 
from distension of the cihary vessels ; photophobia and 
lachrymation ; and turbidity of the vitreous from inflam«» 
matory exudations into it from the ciliary processes. 
After wounds in the ciUary region large masses of lymph 
or pus may be frequently seen with the unaided eye, lying 
behind and to one side of the lens. The iris always par- 
ticipates in the injlammation, even when the disease ori- 
ginates in the ciliary body, its strias become indistinct and 
its colour changed, the pupil sluggish or inactive, and 
posterior synecnise are formed ; the aqueous gro^s serous 
and turbid, and there is frequently hypopion. The sight 
is greatly impaired, and the tension of the globe is often 
increasea. 

2. Cyclitis from the extension to the ciliary 
body of an inflammation of the iris or choroid. — 
Inflammation of the iris, produced either by injury or 
disease, may spread first to the ciliary body, and then to 
the choroid ; and in like manner an inflammation which 
has started in the choroid may, by extension, give rise to 
cyclitis and iritis. 

This secondary cyclitis is always a very severe compli- 
cation of the original disease, and frequently leads to the 
complete loss of the eye. It is often induced by syphilitic 
inflammation of the iris or choroid; it also frequently 
follows traumatic iritis, and it thus becomes one of the 
causes of failure after the operation for extraction of 
cataract. 

The Symptoms are similar to i\io«Q Ql&^cx^c^^^VqlS^^v 
preceding section, but in this Becoudstx^ Iotecl o1 c3^6&3^ 

p2 
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the advent of the extension of the inflammation to the 
ciliary body is marked by an addition to the seyerity of 
the pre-existing symptoms ; there is increased vascularity, 
photophobia and lacnrymation, pain in the ciliary region, 
which is increased by pressure, and frequently also an 
increased tension of the globe. 

3. Cyclitis from constitutioiial defects. — ^Under 
this heading I do not include the secondary cyclitis which 
may arise from an extension of an iritis or choroiditis pro- 
duced by any constitutional cause. I refer only to a special 
class of cases in which the cyclitis occurs as a primary 
disease and seems to be always due to some constitutional 
defect, such as great debility, exhaustion from mental 
anxiety or overwork, anaemia, menorrhagia, profuse leu- 
corrhoea, and amenorrhoea. This form of cyclitis is a com* 
paratively rare affection, but it is sufficiently frequent to 
aeserve careful study, as it is very destructive to tiie eye. 
■The patients whom I have seen have been generally 
women, and the causes have been usually menorrhagia, 
profuse leucorrhoea, and amenorrhoea. I nave, however, 
met with a few cases of this affection in men, and in 
them the disease has been clearly referrible to ner- 
vous exhaustion from overwork combined with great 
mental anxiety. 

Constitutional cyclitis is a disease of long duration, very 
recurrent, and but slowly amenable to treatment. Its 
attacks will generally last from six weeks to three months 
or longer. I have had several cases of cyclitis in females 
which nave extended over periods of from eight to twelve 
years, the attacks recurring at intervals of from three to 
six months. 

Symptoms.— The disease usually commences on one 
side of the cornea in the ciliary region with a small patch 
of a purplish-red colour closely resembling episcleritis. 
This gradually extends [and soon a bluish-red halo exactly 
corresponding with the ciliary region surrounds from one- 
third to the entire circumference of the cornea. When 
only a portion of the region surrounding the cornea is 
affected, the purplish-red shades off at each extremity into 
the colour of the rest of the eye. The mar^n of the 
cornea corresponding to the deep red zone is slightly 
blurred and mdistinct, and seems to blend with the 
sclerotic. In some cases the whole surface of the eye is 
red, but the peculiar purplish tint which corresponds 
with the ciliary region is always ^\ivxiQ^, aiid cieryes toi 
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mark well the natare of the affection. As the disease 
progresses the iris becomes involved, the aqneons grows 
serous, and there is occasionally hjpopion. The sight is 
impaired, in some cases to a great extent, and the tension 
of the globe is frequently increased. If the disease con- 
tinue unchecked, the sclerotic corresponding to the ciliary 
region will become thin and of a bluish colour, from the 
duary processes shining through it, and occasionally 
staphylomatous ; the sight will continue to fade, and 
ultimately the eye will be blind. Through all the stages 
of the disease there is pain in the eye, varying in degree 
from tenderness to a dull heavy aching ; there is fre- 
quently also pain in the brow and down the inner side of 
the nose. 

Prognosis of Cyclitis. — 1. When cyclitis is due to an 
extension of the inflammation from the iris or choroid it 
may, under judicious treatment, subside, but it must always 
be regarded as a very serious complication. 2. When, 
however, it arises from an injury, the prognosis is very un- 
favourable ; if the inflammation subside under treatment, 
the eye generally becomes soft and partially shrinks, and 
all sight is destroyed ; the great danger to be feared is 
lest, while endeavouring to save the injured eye, the other 
should become sympathetically affected. 3. When cyclitis 
is caused by some constitutional defect, as mentioned in 
the last section, it is generally very tedious,but ultimately 
amenable to treatment. There are, however, occasionally 
cases in which the disease resists all remedies, and the 
eye is lost. 

Treatment of Cyclitis. — ^When cyclitis is secondary 
and proceeds from iritis or choroiditis, the treatment re- 
commended in the sections devoted to these diseases must 
be followed. When, however, it is caused by an injury, no 
special medicinal treatment will be of service. At the 
commencement of the attack, leeches should be applied to 
the temple, and warm belladonna fomentations (F. 9), to 
the eye, and in the intervals between the applications, 
the eye may be kept at rest by a slight compress and 
bandage, u. this should fail to give relief, a fold of linen 
wet with the belladonna lotion, may be laid over the closed 
lids. The bowels should be freely acted on by a purgative, 
and if the pain is severe opiates should be given at bed- 
time. The strength of the patient must be maintainfi,d.\y3 
a liberal diet, and a moderate amoiiii\i oi ^^xsixiXas^^ xoa:) 
be allowed. Jf necessary tonics of qmiasi^ ox'Wi^^^'^^ 
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be prescribed. The results, however, of cyclitis proceed- 
ing from injary are so unfavourable, both as respects the 
injured eye ana the risk to which the sound one is exposed 
from sympathy, that if the inflammation does not yield 
rapidly to treatment I would strongly urge the removal 
of the globe, and this especially if the accident be a wound 
in the ciliary region. 

When cyclitis arises from some constitutional defect, 
the treatment must be directed to the special cause in 
each individual case. If it proceed from exhaustion due 
to overwork or mental fatigue, rest mast be given to the 
patient, and tonics of iron, quinine, or bark combined with 
the mineral acids, and in some cases with small doses of 
liquor strychnias (F. 75, 79, 81). If the disease be caused 
by functional menorrhagia the mineral acids with tinc- 
ture of cinnamon (F. 70) will be often found beneficial, 
or should these fail, small repeated doses of the fluid 
extract of ergot (F. 72) will frequently afford relief. 
When there is profuse leucorrhoea the tincture of the 
perchloride of iron with dilute hydrochloric acid (F. 85) 
or with quinine (F. 81) will generally do good. If ame- 
norrhoea be the cause of the cyclitis means must be taken 
to restore the uterine functions, and the iodide of potas- 
sium with ammonia (F. 94), or the iodide and bromide of 
potassium with iron (F. 93), or the borax mixture (F. 71) 
may be tried. In all such cases the bowels should be 
made to act regularly and rather freely, and for this 
purpose small doses of the decoct, aloes with gentian 
(F. 103), or the pil. aloes cum jalapa (F. 107), or the pil. 
aloes cum nuce vomica (F. 108), may be given as often as 
may be found necessary. Half a small tumblerful of Fried- 
richshall water taken with the same quantity of warm 
water whilst dressing in the morning often acts in a very 
satisfactory manner, -and may be repeated every or every 
other morning if required. When there is pain it may he 
relieved by tne croton chloral hydrat , given either in 
pills or mixture (F. 78, 110) for two or three doses. If 
the pain be sufficient to prevent sleep, opiates should be 
given at night. 

If the disease resists all medicinal treatment, or if the 
tension of the globe be increased, or if the sclerotic around 
the cornea become thinned and bluish, I would perform 
an iridectomy. I have frequently done this operation for 
cyclitis and with admirable results. It exercises a wonder- 
iaduence in arresting the recurreiice ol \t\i<& «t>tt^Qk8. 
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BPISOLEBITIS is a small diffuse swelling beneath the 
comrmctiva, nsaally on the temporal side of the cornea, 
ana near the insertion of the recti muscles It has a 
smooth surface and is of a duskj-red colour, and is ap« 
parently caused by some plastic effusion on the sclerotic. 
Iliere is generally some redness of the conjunctiva imme- 
diately over it, and sometimes chemosis. The dark hue 
of the swelling seems due to its being supplied by the 
deep subconjunctival vessels which in some cases may be 
seen running up to it. The affection appears to be local 
and confined to one side of the cornea. The degree of 
suffering it produces is very variable. In some patients 
I have seen considerable irritation, with severe neuralgic 
pain in the eye ; whilst in others the only annoyance has 
Deen the disfigurement which the bloodshot appearance 
has produced. The disease is generally very tedious in 
its course, and frequently recurrent. For a time the 
swelling seems to increase in size and redness ; it then 
graduafiy fades in colour, diminishes, and ultimately dis- 
appears. 

Treatment. — When there is no irritation, a mild stimu- 
lating application to the eye does the most ^ood, and the 
guttee zmci chlorid. (F. 25), or the guttaa zmci sulphatis 
(F. 26), may be ordered twice a day. If, however, there 
is photophobia and lachrymation the guttse atropise 
(F. 15), or the lotio beUadonnsB should be prescribed. The 
state of health should be carefully inquired into, and if 
any irregularity of the functions of any of the organs be 
detected, suitable medicines should be prescribed. In 
some cases I have found benefit from the administration 
of the iodide of potassium, given either with an alkali 
(F. 91), or with small doses of iron (F. 92), according to 
the requirements of the patient. 

ABCXTS SENILIS is a term wrongly applied to a 
whitish crescent which frequently appears near but not 
quite up to the margin of tne cornea, as beyond the white 
marking there is usually a clear rim of transparent cornea. 
It may begin at either the upper or lower margin of the 
cornea, and gradually extend until the whole cornea is sur- 
rounded. In old people it frequently assumes a dense 
white and almost chalky appearance. 

Canton regards the arcus as due to a fatty degi^nftx^- 
tion of the circumferential portioTi o? ^Jtie <ioxTi«a., wcA V^ 
has been considered by some as iudxca^vi^ oi i?kXX»l ^^" 
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generatiye clianges in the heaxt and arteries. There 
really is no evidence in sapport of such a theory. The 
areas is not a senile change, as it is freqaently seen in 
young healtiiy subiecta under thirty, and it certainly 
does not point to degenerative changes in the heart or 
arteries. I have known patients who have had a well- 
marked areas for over thirty years and still enjoy good 
health. I have freqaently seen a dense areas sarroanoinff 
the cornea in patients over eighty years of age, and witn 
no evidence of cardiac or arterial disease ; and I have seen 
an old patient with gangrene of both legs from arterial 
degeneration and who had not a trace of an areas. I 
have freqaently operated for cataract on eyes with a 
pronounced areas, and carried my section through it, 
and the wound has healed perfectly. An arcus senilis 
does not interfere with the perfection of vision. 



INJURIES OF THE CORNEA AND SCLEROTIC. 

FOBEiaK BODIES ON THE COBKEA OB OK 
THE CONJTJNCTrVA LININQ THE LIDS :— 

Symptoms. — Great irritability of the eye accompanied 
by a copious flow of tears ; an almost absolute inability 
to raise the upper eyelid and face the light ; and a dis- 
tinct feeling of grittiness as if something were in the eye. 
The suddenness of the attack and the exposure to which 
the eye has been subjected are also points to be noted. 

Treatment. — To examine an eye which is suspected to 
be suffering from the presence of a foreign body, the 
patient should be made to sit in a chair with his face 
towards a window, so that a good light may fall upon the 
eye. The lower lid should be first drawn down, and if 
any particle of dust or chip of iron is seen it can be 
readily removed. Next the cornea should be carefully 
scanned oyer, by turning the head of the patient in dif- 
ferent positions, so as to cause the light to fall obliquely 
on the eye, first on one part of its surface, and then upon 
another; or by using a two-inch focus convex lens a 
column of light may be directed over the cornea, so as to 
illumine each portion of it in succession. Often it is ex- 
ceedingly difficult to detect a fine spiculum of steel, or a 
fragment of glass, or indeed any minute shining substance 
which may have been impacted on the cornea. In cases 
ofdonbi or di&cxdtj the qaestion may be settled by taking 
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the patient into a darkened room and eiamtimtg the 
oomeal anrface b^ obliqne illnmiaation with ophthalmo- 
tcoMO light. Should the cornea, be free, the nncUr snrtace 
of the upper lid abonld be then examined. 

To evert the upper lid, the snrgaon, standing behind 
the head of the patient, seizes with bis left finger and thnmh 
the laehes of the ejelid, and drawing them slightlj awaj 
from ibe globe, he at the name moment with bis right 




hand presses the end of a, probe on the integament of the 

Ud downwards and forwards, bo aa to tilt the upper edge 
of the tarsal cartilage downwards, and by this mancenTra 
to evert It. One finger of the left band is then made to 
press gentlj the tnmcd-np edge of the lid asfainst the 
brow, to maintain it in its everted state, and the patient 
is told to look down so as to expose as fully as Fro. 13. 
possible the oonlo-palpebralfoldoEmncons mem- 
Drane which extends from the posterior edge of 
the cartilage on to the eje as shown in Fig. 12. 
The nnder surface of the lid tbna exposed may 
be then carefully inspected, and the cause of the 
irritation, if any is found, be removed. 

If the foreigii body is not deeply buried, 
but is either lying on the surface or slightly sunt 
into the epithelium of the cornea or conjunctiTa 
of the lids, it may be easily removed, by & K^\ 
(Pig. 13^, or by a broad needle. 



i 
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If the foreign body is buried deeply in the cor- 
neal tissue, a broad needle shonld be passed into, but 
without penetrating^ the cornea, inserting it just by the 
side of the object, it should be made to traverse the cor- 
neal lamellsB until the broad part of the blade is behind 
the foreij^n body, when, by thus giving a firm support 
upon which to act, another needle may be fearlessly used 
to pick gently from the surface until it reaches the object, 
which can then be lifted away. Should, however, the 
foreign body have so deeply penetrated the cornea that it 
is feared any attempts to reach it from its surface may end 
in pushing it into the anterior chamber, a broad needle 
should be passed into the anterior chamber, and pressed 
against the inner surface of the cornea immediately behind 
the foreign body, and carefully and steadily held in this 
position whilst the surgeon, with another needle, scrapes 
through the cornea, layer after layer, until he reaches it. 

Having removed the foreign body, one or two drops of 
olive or castor oil may be dropped into the eye. The eyes 
should not be used for two or three days, and if there is 
pain, or a continuance of the irritation excited by the 
foreign body, two or three leeches should be applied to 
the temple, and the eye fomented with hot water or 
decoction of poppy heads or belladonna (F. 9, 10). 

When the foreign body has been allowed to remain for 
some days imbedded in the cornea, it frequently lights up 
a halo of inflammation around it, which may extend until 
it includes the whole or the greater part of the corneal 
tissue. The epithelium of the cornea immediately around 
the foreign particle becomes first whitened and swollen, 
the foreign body is loosened from its bed, and if not 
buried too deeply in the corneal tissue, may be detached, 
and washed away by the tears to the inner comer of the 



eye. But while these changes are going on in the cornea, 
he vascularity of the eye " 
vessels is seen around the cornea, and the eye is very 



tne vascularity of the eye is increased, a zone of red 



intolerant of light. Generally all these symptoms sub- 
side after the foreign body has been removed, whether 
it be by the surgeon, or, as in some cases, by the natural 
reparative efforts of the eye ; but occasionally the inflam- 
mation of the cornea which the foreign body has lighted 
up is severe and difficult to arrest, and even when cured 
leaves behind it a nebula which impairs the vision of the 
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ABRASIONS OF THE COBNEA.— An abrasion of 
the cornea is the forcible removal of a portion of the 
epithelinm from its surface. It is always the result of 
an injury. 

Symptoms.^-Immediately after the accident there is 
photophobia, great lachrymation, and conjunctival red- 
ness, with a feeling as if a foreign body were in the eye. 
On examination oithe eye before a good light, the abra- 
fdon will be recognised by the glistening facet, which will 
be seen at the part where the cornea has been denuded of 
its epithelium. 

Prognosis. — Favourable in a healthy person ; but, in a 
delicate or exhausted patient, ulceration of the cornea, 
diffuse suppurative comeitis, and ultimate loss of the 
eye, may be caused by this apparently slight accident. 
Abrasions of the cornea frequently occur in mothers who 
are suckling ; the child unconsciously claws at the eye, 
and scratches oS. a little of the epithelium from the cornea. 
As the health of the mother during lactation is often 
very unfavourable for the repair of mjuries, very severe 
inflammation may follow, which may lead to complete 
destruction of the eye. 

Treatment. — If there is a simple abrasion of the cornea, 
and the patient is seen soon after the accident, a drop of 
castor or olive oil, or cream dropped into the eye, will 
often give temporary relief, and may be repeated every 
two or three hours for the first day or two. Gently 
closing the eye and applying over it a cotton-wool com- 
press with a single turn of a soft roller will give great 
ease, by effectually excluding the eye from light, and by 
preventing the up and down movement of the lid, which 
serves to irritate the abraded surface. If the eye is very 
painful, the bandage may be removed three or four times 
during the day, whilst the eye is bathed with hot water, 
or witn a decoction of poppy heads, and two leeches may 
be applied to the temple. If untoward symptoms come 
on, such as ulceration, or abscess of the cornea, warmth 
and soothing remedies are still best suited. A warm 
belladonna fomentation (F. 9) may be used, frequently 
applying it to the eye with a hollow sponge, so as to 
steam it, and thus relax and soothe the mflamed parts. 
In addition to this, two or three drops of a solution of 
atropine, gr. I ad aquaa 51 > may be dropped twice a da^ 
into the eye. If the aqueous grows txmyvd, «i.'ftSL>K5\kO'v^!5ra. 
iollows, tapping the anterior cnambet m\.\i. «u ^Tia tl^^^^^i 



76 INJURIES OF THE CORNEA AND SCLEROTIC. 

and letting off the aqueous, will often do good, or if there 
is pus between the lamellsa of the cornea, Samesch's 
operation, page 39, will frequently give great relief. 

When abrasions of the cornea take on these unfavour- 
able symptoms, as they frequently do, it is usually on 
account of some condition of the patient's health specially 
unfavourable for the repair of injuries. Too great ple- 
thora, anaemia, a constitution broken by drink and rough 
living, or one enfeebled from some exhausting cause, such 
as suckling, may retard recovery, or induce symptoms 
dangerous to the eye. Such conditions of system must 
regulate our constitutional treatment. In the one class 
of cases moderate antiphlogistic treatment will be called 
for, whilst in the other the patient must be propped up 
by stimulants, and all irritation be allayed by sedatives. 
Opiates in these cases are of the greatest service, and a 
few minims oE the liq. opii sedativ. combined with liq. 
cinchonsB given three or four times a day will sometimes 
completely change the character of the inflammation, 
and mduce a healthy action and a speedy recovery. If it 
should be preferred to pve the opiate in one dose at night, 
it should be sufficient m quantity to produce sleep, as a 
single moderate dose will excite rather than tranquillize. 

PEKETBATINQ WOUNDS OF THE COBNEA AND 
SCLEBOTIC. — ^A small incised wound of either the 
cornea or sclerotic, provided none of the other textures 
of the eye are injured, is almost harmless : it rapidly 
heals, and no afber-inconvenience is experienced. We 
have evidence of this in the numerous operations on the 
eye, and especially in those for cataract and iridectomy. 
Wounds, however, which are produced by accident, are 
generally comph'cated by either contusion, haemorrhage, 
prolapse of the iris, laceration of the lens capsule, or loss 
of vitreous ; and sometimes by all these casualties together. 
The danger of a corneal wound is immensely increased if 
it should extend into the ciliary region, as there is then 
great risk of the other eye becoming affected with sympa- 
thetic ophthalmia. 

Perforating wounds in the sclerotic are much more fatal 
to the eye than similar wounds in the cornea ; they are 
more difficult to heal, and they will occasionally remain 
patulous, and this especially if the cut be in the lower 
region of the eye, and there has been a loss of vitreous at 
tlie time of the accident. 
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Thii oooaaional incapacity to unit« is doe to the con- 
tinnad gaping of the woaud, caaaed partly hy the rigid 
cop-like •olerotio being unable to adapt itself to the 
■Qodea diminntion of balk indaced br an escape of 
Titreons; and partlj also bj the cootinne a draining of the 
Titoeoiu thronfli the wonnd, irhich tend* to keep the cnt 
edges apart bj preventing the eje from being again 
plDmped oat by an abnndAnt secretion of aqueous. If 
luireTer, tlie wound in the sclerotic be closea by a fine 




Butnre, and the escape of vitreous be tijns arrested, auiou 
will at once take place. 

The sntnre should be of the finest ailk, to each end of 
which a smaU needle should be fastened so as to allow 
of the silk being drawn throagli each edge of the wound 
separately, and from wiihin outwards. 

General Treatment. — The primair treatment roust 
be soothing ; the patient should be kept in a subdned light, 
and the ii^nred eye should be closed, and a compress 
bandage (F. 3) applied over the lids. Two or three 
leeches shonld be applied to the temple, ttvTn«n^alsva^^An% 
rather tbiui waitiog for any ezceenrQ Mrtjuia ^^n^ionil 
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arise, and one or two drops of a solution of atropine 
(F. 15) should be dropped into the eye twice a day, each 
time the compress is readjusted. After a few days the 
compressing bandage may be discontinued, and warm or 
cold applications to the eye may be substituted in ac- 
cordance with the feelings of the patient. Belladonna 
may be used either in the form of a cold lotion or a warm 
fomentation. 

The Constitutional Treatment will vary somewhat 
with the condition of the patient. It must, however, be re- 
membered that affections of the cornea, even though they 
• are traumatic, will not bear much depletion. The inflam- 
mation which follows such injuries is reparative in its 
action, and requires to be watched and Kept from ex- 
ceeding its proper limits, rather than that means should 
be taken completely to check it, as the part may perish 
from a want of vital action, as well as from an excess of 
energy. 

If tne patient is robust, a brisk purgative (F. 113 — 115) 
may be prescribed, with some saline or diaphoretic medi- 
cine (F. 65, 66). A regular antiphlogistic course is seldom 
if ever required. A moderate, well-regulated diet, the 
avoidance of more stimulants than the case demands, 
and rest both to the eyes and body, place the patient in 
the condition most favourable for recovery. Pain in the 
eye sufficient to prevent sleep should be relieved by 
opiates, taking care at the same time that there is a re- 
gular daily action of the bowels. 

In delicate and feeble patients it may be necessary to 
order from the very commencement a liberal diet and a 
certain amount of stimulants; and to prescribe tonics, 
such as the mineml acids with cinchona, or quinine 
(F. 75, 79), combining a few minims of liq. opii with each 
dose, to allay the constant irritability whicn injuries to 
the cornea often excite in such patients ; or the opiate 
may be given in one full dose at bedtime. 

For wounds of the cornea complicated with prolapse 
of the iris, or wound of the lens, see Articles Peglapse 
OP THE Iris, and Traumatic Oataeact. 

BXTPTTJBE OF THE ETE THBOUaH THE SCLE- 

BOTIC. — This is the most severe injury that can happen 

to the e3re. It either destrojrs the eye at once, or else so 

impairs it that it seldom sufficiently recovers to be of much 

service. It ia nsuallj caused by blo^a on. the eye with the 
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£s^ or irith some blant oi semi-bloiit inBtrnmeat, or bj 
the patieat fallii^ uid atrikiug his eye against soma pro- 
MctmK object, ^e exact spot at wbich tae eye mil bnTut 
dflpendi partly on the litnation of tixe point nhich re- 
ceiTes the force of the blov ; still the locality in whicli 
t^ rapture takes place is bo frequently the same that Iho 
coincideitce most be due to more than mere aocidcntul 



The split in the sclerotic is almost iaTariafaly near the 
margin of tiie oomea, following somewhat the direction 




Tig. 15 represenla the appeanuice of ru e;« which had been 
mptnred thnjugh the Bclerotiix — Thero wrr a Aa.Yk cicatrix io 
the nppor and inner region of the eye, markiog tbo extent of a 
reptnre in the sclerotic The apper half of the iris vaa 
wauUiig, hsTins been cairieil anay by the lena, vhich had 
been exbuded throngh the rent hi the sclerotic at the time of 
the injury. 

of its cnrvatnre, abont one-sixteenth to one-eighth of an 
inch distant from it, and immediately anterior to the in- 
Bertion of the recti mnscles. The rent moat commonly 
occnra in the horizontal diameter and upper reeion of the 
eye, in a line eitending inwards from between the margin. 
01 the cornea and the superior rectaa, as shown in Fig. IS. 
The next most freqaeot site ia towards the inner side, 
between the cornea and the internal rectns. It is com- 
paratively seldom that it occnra to the lower or ovitfti sftia 
of the cornea. If the rent b« either to Ulq vTmBi ot "C&a 
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onter side of the cornea, the split is more or less vertical, 
thus following the curve of the cornea. 

The cornea itself may be, and is frequently, ruptured 
by blows on the eye ; but the injury, when confined to the 
cornea, is usually less severe and the result loss disastrous 
than when the rent is through the sclerotic. A blow to 
rupture the sclerotic must be direct, or nearly so, and in- 
flicted with great force ; whereas a side or glancing one 
will split the cornea. 

In rupture of the sclerotic, the injury is unfortunately 
not confined to the laceration only of this coat. The 
force which is required to produce it is so great that all 
the tissues within the eye suffer more or less. A portion 
of the iris is often prolapsed through the wound, and in 
some cases the greater part or even the whole of the iris 
is detached and shot out with the lens. The lens is 
usually dislocated; — most frequently it is jerked out 
through the wound, and escapes unnoticed. 

There is generally free haBmorrhage from the different 
structures of the eye involved in the injury. From the 
torn iris and ciliary processes blood is usually effused 
into the anterior chamber and into the vitreous ; and from 
the ruptured choroidal vessels blood clots are formed 
between the choroid and retina, and frequently also be- 
tween the choroid and sclerotic. Yitreous humour may 
escape from the wound at the time of the accident, and 
occasionally in a sufficient quantity to cause a partial 
collapse of the globe. 

Prognosis. — Our prognosis in cases of rupture of the 
eye must always be very unfavourable ; the wound is a 
contused and lacerated one — the most unfavourable for 
primary union— and it is in the ciliary region, the part of 
the eye worst suited for the reception of injuries. 

There are, however, cases in which a certain amount of 
sight is regained after a rupture of the globe through the 
sclerotic, and in my work on " Injuries of the Eye ** I have 
recorded the history of patients who after a rupture of 
the globe and dislocation of the lens from the eye have 
recovered sufficient sight to be able to read with a lens 
No. 20 of Jaeger's test types.* 

Treatment. — ^When the patient is seen shortly after the 
accident which has ruptured the sclerotic^ it is often d^- 



InjurieB of the Eye, Orbit and Eyelids, p. 266. 
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colt to ascertain the exact amount of damage the eye 
has sustained, as the anterior chamber is usually filled 
with blood, and the deeper parts of the eye thus masked 
from observation. In such cases it is well to watch the 
patient and to wait a few days before deciding on the 
ultimate course to be adopted. Two or three leeches should 
be applied to the temple of the injured side, and repeated 
in twelve or twenty-four hours if the eye is very painful. 
Soothing applications afford the greatest relief, and a 
double fold of linen wet with the opium or the belladonna 
lotion (F. 40, 43) may be laid over the closed lids. If the 
eve progresses favourably, towards the end of the week 
the dIo^ in the anterior chamber will have been 8uffi« 
dently absorbed to allow of a more accurate examination 
being made. The patient, though unable to discern 
objects, ought now to have a fair perception of light ; 
£Eiuinff to possess this, a very unfavourable prognosis 
mustl)e formed. 

If after a fair trial of treatment the eye is found to be 
irreparably destroyed for all purposes of vision, my own 
feeling is, that it is by far the safest and wisest plan to 
remove it ; a long period of certain anxiety will be thus 
saved ; all further suffering will be ended, and the safety 
of the other eye will be secured. 

There are, however, certain cases of rupture of the 
globe in which the injury has been so extensive that the 
e^e has been manifestly destroyed at the time of the ac- 
cident. A severe rent in the sclerotic or cornea, with ex« 
trusion of the lens, and a portion of the iris and choroid, 
together perhaps with a collapsed or softened state of the 
globe from a loss of vitreous, would render any attempt 
to preserve the eye not only futile but trifling. After 
such an injury the only proper treatment is at once to 
excise the globe. 

SABOOMA OF THB OOBNEA AKD SOLEBOTIO is a 

rare affection. It usually commences as a small warty mass 
near the margin of the cornea. At first it may remain 
almost stationary, but after a time it usually takes on 
rapid growth, and compels the patient to seek advice. 
Occasionally, these warty tumours bleed, and the hsemor- 
rhages recur so often, and to such an extent, as to en- 
danger life. They are sometimes very painful. 

The prognosis is very unfavourable : if ex!ciaftd« "^W^ 
almost invariably recur, and if aHo^Qd. to xerccA»m ^^1 
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will probally infect other and distant organs. In three 
oases which have been nnder my notice, the Growth was 
excised, but it soon retamed, and in each the eye had 
ultimately to he remoTed. In one of these cases the 
disease afterwards recurred in the orbit. Eiamincd 
under the mioroscope, the etmcture ot these tamonr^ is 
that of tho Tonud and epiudle-celled Sarcomas. 

FiO. 16. 

The woodcnt Pig 16 represents KB sje with a 
wart; B»rcom», -which I romoved froni a palieDt 
let. 6S. Ee suffered from excaasive pam, and 
freqaeot hnmorrha^es from the tumonr. The 
case is rBporled in Ihe "Pathological TiTmaactiOLa," 
Tol, iitL p. 179. 

Treatment.— If the patient is seen early, when the 
disease is in its infancy and very small, it may be excised ; 
but if it reonr the eye should be removed. It is the only 
chapce for the patient. If the growth is large when first 
seen by the surgeon, the eye should be removed. 



CHAPTER in. 

MSEASEa OF THE IRIS AHD VITREOCS HUMOUIt. 

IBITIS, OB INZT.AMIIATIOH OF THE IKES, may be 

a primary dieeage, or it may be eecondaty to an inflam- 
mation of one or other of the coats of the eye. 

Primary IritiB may arise — 1. I'rom some constitn- 
tional taint, as syphilis, rheumatism, or gout 2. From 
sudden exposnre to cold. 3. From an injury to the e^e, 
which may be either mechanical or chemical, and to this 
form the term Iraumatic ia applied, 
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Secondary IritiB is cansed bj the extension of an in- 
flammation from one of the tissues of the eye with which 
the ilia is connected, as in comeo-iritis and cnoroido-iritis ; 
the first word in each name indicating the site in which 
tbe disease commenced. Primary intis may also in its 
tarn implicate secoiidarily the neighbouring structures ; 
thus, we have irido-cyclitis and irido-choroiditis. In the 
first-mentioned case, the ciliary body has become second- 
arily involved ; and, in the second, the choroid. Some 
authors have classified iritis in accordance with the in- 
flammatory exudation which is supx)osed to characterize 
each form of the disease, and have described iritis as 
plastic, serous, and suppurative. It should, however, bo 
remembered that iritis is seldom either solely plastic, 
serous, or suppurative ; in rheumatic and syphilitic iritis 
we have effusions both of serum and lymph; and trau- 
matic iritis is often at first serous and afterwards suppu- 
rative. I prefer, therefore, where it is practicable, to 
prefix to the term iritis the name of its exciting cause, as 
it indicates the course of treatment to be adopted. I shall 
describe, therefore, in sections, the following varieties of 
the disease, and shall point out the peculiarity of the 
inflammatory exudations in each. 

1. Syphilitic ^ 

2. Bneumatic and gouty 

3. Serous -Iritis. 

4. Suppurative 

5. Traumatic J 

Iritis may be either acute or chronic ; but whichever it 
is, its symptoms and progress are modified by the cause 
which produced it. 

GENEBAL SYMPTOMS OF IRITIS.— The aqueous 

becomes yellow and serous, and as the disease advances it 
fre<juentfir grows turbid fi-om flocculi of lymph or pus 
which will sometimes sink to the bottom of the anterior 
chamber, forming hypopion. 

The iris loses its striated appearance from lymph 
effused on its surface and into its texture ; its colour 
becomes consequently changed, and its brilliancy is 
dulled. A blue or a grey ins assumes a greenish hue, 
and the darker irides grow of a rusty or brownish red. 
The change of colour of the iris at \k!A (!«mxci«W5fcT3^'soJ& 
of the attack ia often more appaient ^an x^^, ^^^ '"^^ 
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due to the iris being seen througli a yellow serous 
aqueous, whicli imparts to a blue or a grey iris a greenish 
tinge, but in the more advanced stages the altered colour 
and loss of striation are dependent on fibrinous effusion. 

The pupil is contracted and sluggish in its action, and 
the pupillary margin soon contracts adhesions to the 
capsule of the lens, at first only at points, so that when 
dihited with atropine; the unattached parts only being 
acted on, the pupil assumes a jagged irregular outline. 
But if the disease be unarrested by treatment, the whole 
pupillary mar^ becomes sealed to the lens capsule, 
forming what is termed complete synechia ; and so firm is 
the bond of adhesion that atropme will frequently fail 
to dilate any portion of the pupiL The disease still pro- 
gressing, lymph is effused on the capsule of the lens 
within the pupillary space. 

The Vascularity of the Eye in Iritis.— The con- 
junctival surface is generally suffused, and in some cases 
there is ereat redness with slight oedema ; but the chief 
seat of flie increased vascularity is in the ciliary vessels, 
which are seen as a red zone around the cornea. This 
vascular ring is one of the early symptoms of iritis, and 
one of the most constant. 

In severe cases the increased vascularity of the iris is 
BO great that distended varicose vessels may be often 
seen with the unaided eye coursing along the surface of 
the iris. 

The impairment of vision is always considerable, 
and it increases as the disease advances. It is due to the 
following causes — the turbid aqueous, the lymph on the 
capsule of the lens in the pupillary area, and frequently 
also to the impaired power of accommodation caused by 
an extension of the inflammation to the ciliary body. 

The degree of pain in iritis is very variable : in some 
cases it is slisht, whilst in others it is most acute, and 
forms one of the prominent symptoms. The pain is of a 
neuralgic character—in the eye, around the brow extend- 
ing upwards over the side of the head, and downwards 
alonff one side of the nose. In syphilitic iritis the pain is 
usuaUy slight, whilst in the rheumatic form it is often 
very intense. 

IDitolerance of light is not as a rule a marked symptom 
in iritis. There is generally some photophobia, but it is 
aeldom that it amounts to the intense dread of light 
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which 18 witnessed in some of the affections of the cornea. 
To this, however, there are occasional exceptions ; and 
in a few cases of rhenmatio and traumatic iritis I have 
seen as mnch photophobia as is met with in the most 
ftcate comeitis. 

In iritis there is a strong tendency to recurrence. An 
eye which has once suffered is rendered speciall j liable to 
another attack, and this is peculiarly the case in the 
rhenmatio form of the disease. So frequent, indeed, are 
the recurrences of this variety of iritis, tnat by some it is 
designated by the special name of recttrrent iriiia. Such 
are we general symptoms of iritis ; but any one of them 
may be modified oy the cause which has given rise to tJie 
disease. I will now briefly consider some of the charac- 
teristic and diagnostic symptoms of the special forms of 
iritis already mentioned at page 83. 

STPHHiino IBins usually first appears during the 
secondary eruption, or just as it is beginning to fade. It 
is characterised by a peculiar tendency to the rapid 
effusion of lymph, which, if not arrested by appropriate 
treatment, soon leads to permanent damage of the eye. 
The effusion of Ivmph is often so copious that nodules of 
it as large as millet seeds will be seen along the margin 
of the iris, and sometimes the deposits are in single 
isolated patches of a greater size. I have seen a third of 
the iris covered with one solid mass of lymph, and the 
pupil completely occluded by it. I have never known a 
case of syphilitic iritis go on to suppuration. The pain 
and dreaa of light are not usually marked symptoms, and 
certainly are not so severe as is commonly found in the 
rheumatic form of the disease. 
Treatment of Syphilitic Iritis — Mercury is here im- 
ratively called for. It should be given in doses sufficiently 
e and frequent to bring the patient quickly under its 
uence, but as soon as the gums begin to gi*ow tender 
and spongy, the quantity should be diminished so as to 
avoid anything like profuse salivation. A piece the size 
of a nut of the unguent, hydrarg. may be rubbed into the 
axilla night and morning; or a pill with calomel and 
opium (F. 119) may be given twice a day. If the patient 
is feeble, quinine may be prescribed at the same time, 
and this may be conveniently ordered in a pill or mixture 
(F. 79) during the day, whilst the metcvxTm VKxmRN2^<5>T5.\^ 



86 DISEASES OF THE IRIS. 

used niglit and morning. If the patient has alreadj^ been 
salivated before ho first comes unaer treatment, the iodide 
of potassium mixture (F. 91) should be given, and a slight 
mercurial action may be kept up by a little of the unguent, 
hydrarg. c. belladonna (F. 126) being rubbed into the 
brow and temple, and allowed to remain on during the 
day; or, if tine patient can bear it, pil. hydrarg. sub* 
chlorid. comp. gr. 5 may be ordered every other night. 
Pain and restlessness should be relieved by repeated doses 
of opium* Half a grain of the extract of opium may be 
ordered every four or six hours as reg^uired. It often 
seems to exercise a marked beneficial infiuence in con- 
trolling the inflammation. When all the effused lymph 
has been absorbed, and the iritis has nearly subsided, the 
mercurial medicines should be omitted, but the iodide of 
potassium should be continued for two or three months, 
combined with a bitter tonic, or if the patient is anaemic, 
with some preparation of iron (F. 92). If the iritis recur 
after some months, or if it assume a chronic form, a 
mixture of the |)erchloride of mercury vnih the iodide of 
potassium (F. 98) will be often found of great service. 
Atropine is essential in the treatment of every form of 
iritis, and should be ordered at the very commencement 
of the attack, and persevered in daring its continuance. 
A solution of the strength of gr. 2 ad aquas 5 1 should be 
dropped into the eye twice or three times a day. The 
object is to keep the pupil dilated, and by so doing to tear 
through any adhesions which may have formed between 
it and the lens capsule. It also allays irritation, and by 
paralysing the accommodative power places the eye in a 
state of rest. When the atropine fails to give ease, or 
acts as it does in exceptional cases as an irritant, the 
belladonna lotion (F. 40) may be substituted. 

If, however, the pupil should become closed by the 
effusion of lymph on the pupillary area of the lens 
capsule, and by posterior synechiae, an iridectomy should 
be performed when the eye is free from inflammation, for 
the purpose of making an artificial pupil, and for pre- 
venting the recurrence of the iritis. 

BHEUMATIC IBITIS is chiefiy a serous inflamma- 
tion ; some lymph is effused, sufficient to cause tags of 
adhesion between the iris and lens capsule, or even in 
severe caaea to produce a complete closure of the pupil ; 
bnt it is not poured out as in t\ie sy^\iW\\ic form, in 
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auantities to be easily seen on the surface of the iris with 
lie naked eye. The aqaeoos is ^rellow and serous. The 
apparent change of colour in the iris in rheumatic iritis is 
often mainly due to the yellow aqueous through which it 
is seen. I nave frequently noticed the greenish-coloured 
iris at once restored to its normal grey or blue, when the 
yellow aqueous escaped, either from a puncture in para- 
centesis of the cornea, or in the operation of iridectomy. 
Bhenmatic iritis is often associated with rheumatism else- 
where, such as pains in the limbs or joints ; or the patient 
has suffered previously from rheumatic fever. In some 
cases where there are frequent recurrences of iritis, the 
patient is never completely free from rheumatic pains ; 
if the limbs and the joints are exempt, the soles of the 
feet or the heels are tender. 

Bhenmatic iritis is very recurrent, and although the 
eye may recover from each attack, yet fresh traces of the 
disease are each time left, which greatly cripple if they 
do not eventually destroy the eye. The pain is severe and 
neuralgic, and sometimes very intense. There is also 
frequently a great dread of light, which is often quite 
out of proportion to the severity of the attack. I have 
had patients with rheumatic iritis suffer such intense 
photophobia that they were unable to tolerate a ray 
of light in their room, and for a time lived in absolute 
darkness. This excessive dread of light is, however, 
exceptional. 

Gonorrhoeal rheumatism is often followed by a serous 
iritis of a very recurrent nature, and in no way differing 
from the ordinary rheumatic type of the disease. In one 
patient who was under my care, the recurrence of the 
iritis was usually precedea by a return of the urethral 
discharge, which lasted for a few days and then dis- 
appeared. 

Treatment. — Eheumatic and gouty iritis do not re- 
quire the active mercurial treatment recommended for the 
syphilitic form of the disease. Iodide of potassium in 
small doses combined with the bicarbonate of potash (F.91) 
may be given during the day, and at night a pill with 
calomel gr. 1, pulv. ipecac, comp. gr. 5; or the unguent, 
hydrarg. c. belladonna (F. 126) may be rubbed daily into 
the temple. In some cases this treatment will fail to 
give any relief, and quinine in 2-grain doses may then be 
ordered with great benefit ; or toft cvuVsmift TXi-^O^^ sswas.- 
hined with thetinotAQm^x(XiKsti^.^.'^. ^^^S^^^ 
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is ^eat photophobia and pain in the eye, the quinine, or 
quinine and iron treatment, together with a mild mer- 
curial inunction into the temple, will be found most use- 
ful ; to relieve the pain, the fourth or a third of a grain 
of the acetate of morphia (F. 30) may be injected sub- 
cutaneously into the arm, or half a grain of the extract 
of opium may be given every four or six hours. Turpen- 
tine has been prescribed witn advantage in obstinate cases 
of norirsypMlUic iritis. The ol. terebinth, may be ordered 
in small and repeated doses as in (F. 102) ; or the Chian 
turpentine may be given in 5-grain doses three times a 
day. During the whole of the attack of iritis the pupil 
should be kept dilated either by means of atropine, or 
with the belladonna lotion (F. 40j. 

If the pupil should become partially or completely 
closed by adnesions between the pupillary border of the 
iris and the lens capsule, an iridectomy should be per- 
formed. The removal of the portion of iris tends to 
prevent a recurrence of the iritis, and in cases where there 
IS complete occlusion of the pupil, it greatly improves the 
sight. The time for the operation should be in the in- 
terval between the recurrences of the iritis when the eye 
is quiet 

G-OTJTY IBITIS.— Mr. Jonathan Hutchinson has de- 
scribed a form of iritis which he has noticed in the children 
of gouty parents. He says : " Its subjects are usually the 
immediate offspring of those who have suffered from true 
gout. The iritis occurs at an early age, and differs from 
the other forms of arthritic iritis in being insidious and 
persistent rather than paroxysmal. Without any attack 
of acute inflammation, adhesions quietly form between 
the iris and the capsule of the lens. These gradually in- 
crease in number, the pupil first becomes excluded and 
afterwards occluded, and, as a last stage, effusion behind 
the iris completes the disorganization of the eye. I have 
as yet observed it pass on 1^ complete destruction of sight 
in only a single instance. In the latter stages I believe 
that opacities in the vitreous usually form, but, owing to 
the blocking up of the pupil, it is not always easy to 
demonstrate them. The malady in question usually 
begins in but one eye, and advances to almost entire loss 
of sight in it before attacking the other. Ultimately, 
however, I believe that both are almost always affected. 
Altbovgh I wish to assert stioiigV^ >i\i"a.\. \\* &S«t^ itovsc 
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all tlie common types of artliritic iritiB in having no 
porozyms, and in being insidions and for the most part 
painless, I by no means intend to deny that it is liable to 
exacerbations and periods of improvement. Thus, the 
patient will nsnally complain that the eye feels hot and 
uncomfortable at the time that the adhesions are forming, 
and sometimes there may be a slight and transitory con- 
gestion of the conjunctiva. These symptoms of inflam- 
mation are comparatively rather than aosolutely absent. 
I hare thus far found the disease remarkably intractable 
imder treatment."* 

SEBOTXS JLltlTIS — AquO'Capsulitis — Keratitis punctata 
—comes on frequently without any apparent cause, and is 
most conuno^ Been in ^onng pebplef and in tho^e who 
present either the markings of the teeth or the creatdngs 
about the mouth which pomt to some hereditary taint of 
s^hilis. It is characterised by an increased secretion of 
the aqueous, wluch is usually somewhat turbid, and by 
small- punctated opacities on the posterior surface of 
the cornea. These opacities are caused by a deposit 
of small conical masses of lymph from the aqueous 
humour. 

Symptoms. — Diffused haziness of the cornea with 
small dotted opacities on its posterior surface. The an- 
terior chamber is deepened from an increased secretion of 
aaneous, which is serous and slightly turbid. The iris is 
a little discoloured from being viewed through a yellowish 
medium, and the pupil is either of about i& normal size 
or slightly dilated. In this respect serous iritis shows a 
marked difiference from all the other forms of inflamma- 
tion of the iris, and it is to be attributed to the increased 
tension which is so often met with in this affection, and 
also to its being frequently associated with disease of the 
deeper structures of the eye. There is increased vascu- 
larity, especially in the cihary region. Occasionally there 
is much pain, dread of light, and lachrymation, but these 
are by no means constant symptoms, as in some patients 
they are excessive, whilst m others one or all may be 
almost wanting. 

Treatment of Serous Iritis. — Small doses of the 
iodide of potassium combined with iron (F. 92), or with a 
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bitter tonic (F. 91), may be jjrescribed ; or if the patient 
is very feeble, quinine with iron (F. 80), or the mineral 
acids with bark (F. 75) will be better suited. In children 
the syrup of the iodide or the compound phosphate of 
iron (F. 142, 146) will bo often found beneficial, with small 
alterative doses of the hydrar^. cum creta cum rheo once 
or twice a week. The pupil should be kept under the in- 
fluence of atropine, and the e^es frequently bathed with 
the belladonna lotion. The internal administration of 
mercury, except in occasional alterative doses, is prejudi- 
cial. If the eye should become glaucomatous, an iridec- 
tomy should be performed. 

SUFFUBATIVE IRITIS is generally consequent on an 
injury, or it may follow an operation on the eye, out it may 
also occur without any very apparent cause in patients 
who are in a low state of health. The disease is charac- 
terised by a rapid inflammatory exudation which soon 
fills the pupil. The iris at first appears hazy, and the 
markings of it indistinct or lost ; its surface then becomes 
partially or entirely coated with a film of puro-lymph. 
^articles of lymph and pus gravitate to the bottom of the 
anterior chamber, and constitute the condition known 
as hypopion. Up to this stage the cornea will often con- 
tinue clear and bright, and if the iritis be now arrested, 
the eye may recover, but the pupil will be closed by ad- 
hesions to the capsule of the lens, and by a false mem- 
brane. Unfortunately the disease usually progresses, the 
cornea next grows steamy and dull, it then ulcerates in 
part, pus is effused between its laminae, and onyx is 
formed ; perforation will follow, and the eye will be pro- 
bably, for all useful purposes, lost, (For treatment, see 
Traumatic Iritis, next Section.) 

TBATJlffATIC IRITIS is due to an injury, generally a 
penetrating wound of the eye, which has involved either 
the iris, or the lens, or both. It is most apt to follow 
when the iris is either contused or lacerated, or partially 
strangled, as in cases of prolapse. 

Wounds of the lens are peculiarly apt to cause iritis ; 
the lens swelling from the imbibition of the aqueous 
presses on the back or uveal surface of the iris, and acts 
as a most powerful irritant. We have illustrations of this 
occasionally after needle operations for soft cataract, or 
after the extraction of hard cataT«ift\j^, ^\vi\i ^^^gay^xita 
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of cortioal matter remain after the lens has been taken 
away. 

Tnumatic iritis may oocnr n two forms — the acute 
and chronic. 

The acute usually comes on within the first four or five 
days after the injury, and is ushered in with oedema of 
the lids and chemosis of the conjunctiva. The inflamma- 
tion may be plastic, producmg a rapid exudation of 
Ijmph into the pupil and on to the surface of the iris, 
bat more frequently it is suppurative (see precediug 
Section, p. 90). 

Acute traumatic iritis may terminate in three ways : — 
1. Under suitable treatment the eye may recover; but 
as the result of the inflammation, there will probably 
remain a more or less complete closure of the pupil from 
a false membrane, with adhesions of the pupillary border 
of the iris to the lens capsule. 2. The acute symptoms 
may gradually subside, and then become chronic. 3. The 
eye may be destroyed by an extension of the inflammation 
to the cornea, or to the deeper structures — the choroid 
and retma. 

The ohronio form usually commences from one to three 
weeks after an injury. It is frequently seen after opera- 
tions for the extraction of cataract, and especially if the 
iris has been much pressed upon in the passage of the 
lens from the eye. It is always accompanied with 
photophobia and lachrymation, and the edges of the lids 
often become puffy, thickened, and excoriated. The 
aqueous becomes serous and the striation of the iris in- 
distinct. The pupil is but slightly and irregularly acted 
on by atropine, and there is a slow dull pain in the eye. 
This chronic condition will last frequently many weeks, 
and it yields but slowly to treatment. 

Treatment. — In traumatic iritis mercury is seldom 
required, and in the early stages should not be pre- 
scribed. The iritis is duo to an injury, and time and rest 
must be given to allow the eye to recover from the 
mischief it has sustained. Soothing applications to the 
eye are beneficial. The solution of atropine (F. 15) should 
he dropped into the eye two or three times daily, and a 
fold of linen wet with the belladonna lotion TF. 4-0) may 
be laid over the closed lids. If there be mucn pain, two 
or three leeches should be applied to the temple, and 
these may be repeated if necessary, TTa,^ Ww^^ ^wsN.^ 
be freelj acted on by a mild puxgatiye, otiSt \i >iXi«t^\^ 
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mpch constitutioiial irritation, an effervescing or saline 
mixture (F, 66, 68) may be given during the day, and an 
opiate at night to relieve pain. After the nrst acute 
symptoms have passed away, the patient will generally be 
benefited by the mineral acids with bark (F. 75). If the 
iritis should become chronic, a sl^ht mercurial inunction 
into the temple will sometimes anord relief. If the iritis 
be suppurative, and there is hypopion, warm applications 
will ^ord the greatest comfort, and the f otus belladonnas 
(F. 9) or fotus papaveris (F. 10) may be ordered. When 
there is hypopion and great pain, paracentesis of the 
cornea will often be found very beneficial. 

CTSTS OF THS IBIS usually occur after an injury to 
the eye, generally a penetrating wound, from which the iris 
has suffered either by prolapse or puncture ; but they are 
occasionally met with m eyes where no assignable cause 
for their origin can be traced. They are round or oval in 
shape, and generally filled with a transparent fluid. 
Although apparently on the surface of the iris, yet they 
are developed in its substance between the anterior or 
mjiscular, and the posterior or uveal layers of the iris. 
Mr. Bowman, in his "Lectures on the eye,'** says — "It 
is evident in this disease that the muscular tissue of the 
iris is expanded over the fluid ;" and further on, ** that 
the uvea (which is always dark) is not protruded with the 
muscular tissue, but separated and thrown posteriorly ; 
for if it were in front of the fluid of the vesicle, its pigment 
would be obvious enough in the attenuated tissue, whereas 
it is not visible there." 

In a case which came under the care of Mr. Hulke, the 
cyst was pedunculated, and he succeeded in removing it 
entire, ni the miscroscx)pical examination which he 
afterwards made, he was enabled to confirm the descrip- 
tion previously recorded by Mr. Bowman. He found that 
" the cyst wall was a delicate, homogeneous membrane, 
varying from 4^^" to -g^^' in thickness. Its outer sur- 
face was overlaid by a net of fusiform cells, identical with 
those of the contractile tissue of the iris ; and its inner 
surface was lined by a pavement epithelium, the cells of 
which differed much in size in different parts of the cy st."t 



* LectnreB on the Parts concerned in the Operations on tlie Eye, 
1849, p. 76. 
f Boyol London Ophthalmic Hosp\la\'SXe^OT\.a,NoVN\.^A4. 
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A cyst of the iris may exist witboat giving tlie patient 
any inconyenience, bat if it increases so as to encroach 
upon the pnpil,- it at once produces impairment of vision. 
It may, however, excite great irritation, and in the case 
alreac^ mentioned as having been reported by Mr. Halke« 
it gave rise to sympathetic symptoms in the olAier eye. 

Treatment. — Excise the cyst with the ix)rtion of iris 
to whidi it is attached. This is best accomplished by the 
ordinary operation of iridectomy, taking care that the 
cyst is drawn out of the wound before the segment of 
iris is cut off with the scissors. Puncturing the cyst with 
a fine needle has been tried, but with only temporary 
saccesSy as the cavity is soon refilled. 

y 8TI0EBCTJS ON THE IBIS. — Cysticerci may 
appear on the iris, in the vitreous, or behind the retina. 
They look like transparent vesicles, with a slight constric- 
tion in one purt^ dividing the head from the body. When 
on the iris, the hydatid cyst should be removed, and this 
may be readily accomplished by excising the portion of iris 
on which the vesicle is implanted, as in the operation of 
iridectomy. An interesting example of this rare disease is 
recorded by Mr. T. Pridgin Teale in the Eoyal London 
Ophthalmic Beports, vol. v. page 320. A cysticercus 
within the eye must be regarded as a very grave affection ; 
and if it be detected in &e vitreous, an attempt should 
be made to remove it, even though the endeavour to do so 
would necessitate a preliminary extraction of the lens, as 
in the case recorded by Yon Graefe.* 

KEIiANOTIC SABCOICA will occasionally spring from 
the ins, although the usual site for this growth is from 
the choroid. When the disease has been satisfactorily 
diagnosed, there should be no delay in excising the eye. 
See Intra-oculab Tumoubs. 

FUNCTIONAL DERANGEMENTS OF THE lEIS. 

KTDBIASIS, or dilatation of the pupil, may arise from 
intra- and extra-ocular causes, and also from the action 
of certain drugs on the sphincter pupillsB of the iris. 

The intra-ooular chfuiges, or morbid states of the eye^ 
"which produce mydriasis, are — increased or glaucomatous 

• Archiy fflr Ophtha\mo\of^e,V7. *^V1V, 
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tension of the globe ; diseases of the choroid or retina ; 
and injuries which affect the ciliary nerves either by lace- 
ration or by pressure on them by a blood-clot. 

The extra-ooular causes are complete paralysis of the 
third nerve, or palsy only of those filaments of it which 
supply the pupil ; disease of the optic nerve beyond the 
eye ; or the presence of a cerebral tumour or some other 
disease of the brain. It is often very difficult to ascertain 
the cause of mydriasis, as it will irequently occur sud- 
denly in one eye, without any other paralytic symptoms, 
and with only a very slight impairment of vision. In 
' this condition I have known an eye remain for many years , 
the pupil continuing fixedly dilated a third or a half more 
than tnat of the other eye, and without any further evi- 
dence of disease being manifested. In such cases it is 
probable that there is no absolute paralysis of the fila- 
ments of the third nerve which supply the iris, but simply 
a preponderance of power in tne radiating over the 
sphincter fibres, possibly due to some reflex irritation. 
This theory is strengthened by the fact that atropine will 
usually induce a further dilatation, showing that the 
sphincter of the iris still exerted some control in limiting 
tne size of the pupil. With mydriasis there is diminution 
and sometimes complete loss of the accommodative power 
of the eye. To ascertain if the impairment of vision be 
due solely to the dilated pupil, it is only necessary to try 
the effect of making the patient look with the affected 
eye through a pinhole aperture in a piece of card held 
close to the eye, when, if there be no loss of accommoda- 
tion and the retina be sound, the acuteness of vision will 
be restored. 

Treatment. — In some cases of mydriasis I have found 
great benefit from the guttse eserisB (F. 18) dropped once 
daily into the eye. It will sometimes give complete relief 
to the sense of aching caused by ordmary daylight, and 
also benefit the sight. The mist, potass, bromid. c. ferro 
(F. 100) will often do good. 

IC7DBIATICS. — Of the drugs which exercise a dilating 
influence on the pupil, the most prominent are sulphate 
of atropia, extract of belladonna, sulphate of duboisine, 
sulphate of daturine, and hydrobromate of homatropine. 

The BiLLphate of atropia prepared from belladonna 

Is the moat rapid and efficient of all the mydriatics we at 

present posseBB, Its effects are ptodu^i^ % the solution 
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of atropia penneatinp; the cornea, and oominc; into direct 
contact with the nerves of the iris. This has ueon provcil 
by tapping the anterior chamber of an eye under the in- 
fluence of atropine, and with the aaueous dilating the 
Supil of another eye. Its action is chiefly if not entirely 
ue to its paralyzing the filaments of the third nerve, 
which go to the iris, and thus producing complete relaxa- 
tion of the sphincter pnpillad. From Buete's observations 
it would appear that atropine also stimulates the radiating 
or dilating fibres of the iris to contract, as he found that 
the widefy dilated pupil which accompanies complete 
paralysis of the third nerve would expand further under 
the influence of atropine. In practice the sulphate of 
atropia is preferred to the alkaloid, on account of its 
^eater solubility. Applied to the eye in solution, it is 
m most cases a direct sedative, but after long-continued 
and frequent instillation, it will often create a good deal 
of conjunctival irritation, and occasionally a granular 
condition of the conjunctiva, which will, however, generally 
subside after giving up the atropine. In exceptional 
cases it is a powerful irritant, and will give rise to acute 
inflammatory symptoms. I have related examples of the 
anomalons efEects of atropine in a short paper in the 
Ophthalmic Hospital Eeports.* They are no doubt due to 
some peculiar idiosyncrasy on the part of the patient which 
renders him intolerant of atropine. It has been suggested 
that the presence of some free acid is the reason of the 
sulphate of atropia acting occasionally as an irritant ; 
but this theory is untenable, as the drug is a neutral salt. 
Sulphate ^ of daturine prepared from the datura 
stramonium is a very useful mydriatic in cases where the 
sulphate of atropine produces irritation. It is often tole- 
rated without inconvenience when atropine cannot be 
borne. 

Hydrobromate of Homatroplne is a very good 
mydriatic. It is less liable to irritate the eye than the 
sulphate of atropine, and its effects on the pupil are far 
more transient. For these reasons it is specially useful 
for dilating the pupil for ophthalmoscopic examinations 
of the eye. The general properties of this drug have been 
well worked out by Dr. Ringer and Mr. Tweedy.* Gela- 

* On some of the Anomalous Effects of Atropine on the Eye : 
Boyal London Ophthalmic Hospital Reports, vol. vi, ^. 11Q» 
t Lancet, May 22, 1880. 
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tine discs of this drug are prepared by Savory and Moore, 
of New Bond Street. 

Sulphate of Duboisine. — The mydriatic power of the 
Daboisia myoporoides was first accidentally discovered by 
Dr. Bancroft, but for the complete investigation of the 
properties of this drug we are indebted to Dr. Einger and 
Mr. Tweedy.* It is the most powerful mydriatic we at 
present possess, and is of use in paralyzing the accom- 
modation before testing the refraction of the eye. It must 
be used with caution, as the dropping of a solution of 
it into the eye is apt to produce poisonous symptoms 
which are very alarming to the patient. The symptoms 
occasioned by the drug are restlessness, hallucinations, 
giddiness, and, in extreme cases, loss of voluntary power 
of the extremities. 

All the mydriatics have a tendency to favour, and will 
occasionally even produce, an increased tension of the 
globe. They should not therefore be used in glaucoma, 
nor in those affections of the eye in which there is any 
increase of tension. 

UTOSIS, or contraction of the pupil, may arise from a 
spasmodic action of the sphincter pupillaB, or from a loss 
of power in the dilator or radiating fibres of the iris. It 
may be produced by hypersBsthesia or over-sensibility of 
the retina ; or it may be acquired from the constant habit 
of working at minute objects, as in watchmaking, <&c. 
The most frequent cause, however, of myosis is some 
affection of the spino-sympathetic filaments which supply 
the radiating or dilating fibres of the iris. Myosis is met 
with in disease of the upper part of the spinal cord — that 
portion of it which sends nervous filaments to the cer- 
vical sympathetic ganglia. Tumours in the neck^ressing 
on the sympathetic nerves have been long known to 
produce myosis. Dr. Oglef has reported a very in- 
terestiiig case in which the right carotid was tied by Mr. 
Henry Lee, on account of an aneurism in the right side 
of the neck. The right pupil was small (not contracted, 
however, so much as it might be), and not influenced by 
the light of a candle, whilst the left pupil was large and 
responsive to light. The man had been for nineteen 
years and a half a soldier, and had generally enjoyed 



♦ Lsncetf March 2, 1878. \ Ibid., March 13, 1869. 
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good health iintil about five years before, when he was 
shot by a bnllet, which passed through the enter third of 
the right clavicle, making its exit about an inch behind 
that Done. Between seven and eight weeks afterwards, 
the wound ^uite healed, and he rejoined his regiment in 
the field. Since thafc time he has had a series of abscesses 
in the neck. He wasultimatelv invalided to England, and 
sent to Netlev, where he was found to have an aneurism 
in the neck, for which he was afterwards admitted into 
St. Greorge's Hospital. In this patient the myosis was 
probabljT due to injurv of the cervical sympathetic nerve. 

Atropine has usually but little influence upon the con- 
tracted pupil; it may enlarge it slightly, but it will seldom 
dilate it widelv, showing tmit the cause of the myosis in 
such cases is due to a more or less complete paralysis of 
the radiating fibres of the iris, which will not dilate the 
pupil even when the sphincter or circular fibres have 
been completely relaxed. The pupils of one or both eyes 
may be affected with myosis. I have seen several cases 
where both pupils have been contracted to the size of pins' 
heads, and have remained in this state for years without 
more annoyance than a slight diminution in the acuteness 
of vision. When myosis is dependent on some morbid 
state of the spino-sympathetic nerves, there is generally a 
great desire for strong lights, with which the patient is 
often able to read the smallest t^pe ; but in a subdued 
light the sight is often very defective. I have lately had 
a x>atient suffering from extreme myosis who literally sur- 
rounds himself at night with a blaze of artificial lights to 
enable him to read, whilst by day he sits with the full 
glare of the sun on his book. 

Another defect which is occasionally met with in spinal 
myosis, is colour-blindness. Dr. Argyll Bobertson has 
recently related in a pamohlet,* a very interesting case 
of spinal disease in whicn myosis and colour-blindness 
were prominent symptoms. He has also cited other in- 
stances of this peculiar impairment of sight as having been 
produced both by disease and injury of the spinal cord. 

Treatment of Myosis.— No special line of treatment 
can be laid down for the cure of myosis, as it is dependent 
on so many and such varied conditions. An endeavour 



* Eye Symptoms in Spinal Disease. Oliver & Bo^d^ "^^Ss^. 
burgh, 1869. 
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should be made to ascertain the cause of the contracted 
state of the pupil, and according to the information thus 
gained the patient must be treated. A weak solution of 
atropine may be used once daily to the eye, and it may 
be continued, if it affords relief. It is seldom, how- 
ever, that the use of mydriatics is of any service in 
myosis. 

M70TICS. — Of the drugs which exercise the power of 
contracting the pupil, the most efficient are extract of 
Calabar Ij^an, sulpnate of E serine, and nitrate of Pilo^ 
carpine. 

CAXABAB BEAN — Physostigmatia Faba. — For the 
knowledge we possess of the peculiar properties of the 
Calabar bean we are indebted to Dr. Fraser and Dr. 
Argyll Eobertson. The former gentleman in 1862 dis- 
covered its influence on the pupil ; and the latter in 1863, 
its effects upon the accommodation of the eye. 

The Calabar bean rapidljr induces extreme contraction 
of the pupil, and a myopic state of vision, and this it 
does by stimulating the branches of the third nerve, and 
producing a temporary spasm of the sphincter pupillse 
and ciliary muscle. In from five to ten minutes after the 
application of the drug the pupil begins to contract, and 
in from half to three-oruarters of an hour it has reached 
its maximum effect. The pupil is then reduced to rather 
less than a line in diameter, and the eye is rendered 
myopic, the near and far points being approximated to 
the eye. These changes last for a variable time in ac- 
cordance with the strength of the solution which has been 
used. The accommodative power is often restored in a 
few hours, whilst it will frequently take two or three days 
before the pupil will regain its normal size. The bean 
also possesses the power of counteracting for a time the 
influence of atropine. Thus, if a little of a strong solution 
is introduced into the eye whilst the pupil is dilated to its 
utmost with atropine, it will generally cause it to contract 
to its natural size, and sometimes even below it, if the 
dilatation of the pupil is due to a weak solution of atro- 
pine. This effect, however, of the bean is evanescent, and 
passes off in a few hours as the atropine resumes its sway 
over the pupil. 

The best preparations of the Calabar bean are the sul- 
pbate of eBerine and the extract of the Calabar bean'. 
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G«Iatiii6 discs impregnated with either of these drugs are 
very efficacious. 

. SUIjPHATE of E8EBINE, prepared from the Calabar 
bean, is the most efficient myotic we possess. The solution 
^F. 18), when made with the freshly prepared sulphate, 
18 of a liffht dirty-menish colour, but it rapidly changes 
to a dark red. This decomposition does not affect its 
activity. 

HITSATB OF PII<OCABPIKS! is obtained from Jabo- 
randi (the leaves of a species of Pilocarpus). It is an 
efficient myotic, but is less active than eserine. It may 
be used in solution (F. 21), or in gelatine discs. 

All the myotics have a tendency to reduce excess of 
tension of the globe. They are very valuable in cases of 
incipient glaucoma, and in those ulcerations of the cornea 
which are associated with increased tension. 

OPEEATIONS ON THE IRIS. 

THE OPERATION OF IBIDECTOITS' may be per- 
formed either with a narrow Graefe's cataract knife, or 
with a lance-shaped knife (Fig. 17). I pi? 

very much prefer a Graefe's cataract ^^' 

knife, and now always use it, as with 
it there is less danger of wounding 
the lens, as the point of the knife is 
kept in front of the iris, and does 
not cross the pupil. A spring-stop 
speculum having been placed between 
the lids, the operator standing behind 
the head of the patient, seizes with 
a pair of forceps the conjunctiva 
close to the margin of the cornea on 
the nasal side, and with a narrow 
Graefe's knife enters its point in 
the outer and upper portion of 
the margin of the corneo-sclerotic 
junction, first directing it obliquely 
downwards towards the pupil until 
Hie point is seen in the anterior 
chamber ; then turning the point 
sHghtly upwards, he traverses the 
rim of the anterior chamber in trout ol \)aft \Yk& ^<2Pt \\si\» 
more than a quarter of an inch, aud m^<b^ "V^ ^i«^w!^rsv 

H 2 
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puncture, and then cutting abruptly upwards completes 
nis section. The iris is next seized with the iris-forceps, 
Fig. 18. drawn out of the wound, and cut off with iris- 
scissors close to the extreme edges of the in- 
cision. 

If the iridectomy be performed with the lance- 
shaped-knife (Fig. 17), the spring- stop speculum 
havmg been placed between the lids, the ope- 
rator standing behind the head of the patient, 
seizes with a pair of forceps in his left hand the 
conjunctiva and subjacent fascia of the eye, at a 
part near the cornea, opposite to that at which 
he is about to introduce the point of the iri- 
dectomy knife ; whilst with his right hand he 
makes an incision in the sclerotic with a lance- 
shaped knife (Fig. 17) at about one line from 
the margin of the cornea, so that the point 
of it may enter the anterior chamber just in 
front of the ciliary attachment of the iris. In 
directing the blade of the knife across the 
anterior chamber, care should be taken to keep 
the point of the instrument slightly forwards, 
so as to avoid the risk of wounding the lens. 
The surgeon now hands over the forceps, which 
fixed the eye, to his assistant, who, if necessary, 
rotates the globe a little downwards, and steadies 
it whilst he excises a portion of the iris. If the 
iris is already prolapsed, as ofben happens, ho 
at once seizes it with a pair of ins-forceps 
(Fig. 18) ; or, if not, he introduces the blades of 
the forceps through the wound, and makes ttiem 
grasp the iris near the pupillary border, and 
then drawing a portion of it out of the wound, 
he cuts it on witn a pair of fine scissors. 

When the anterior chamber is so shallow that 
the iridectomy knife cannot be used without incurring the 
risk of wounding the lens, the incision in the sclerotic 
should always be made with a narrow Graefe's cataract 
inife. 

If there be excessive dilatation of the pupil, as in cases 
of advanced glaucoma, it is well to cause its contraction 
by means of the Calabar bean before proceeding to iridec- 
tomy. A few drops^ of the guttae physostigmalis fabss 
(F, 20) or guttsB eseriae (F. 18) may be dropi>ed into the 
ejre about one hour before the opeiaUon, With the pupil 
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ocmiraoted, tlie snrfiEice of the lens is protected by abroad 
band of iruu and the chance of its oeing pricked by the 
point of the knife is greatly lessened. 

ABTZFICOULXi PUPIL. — To gain the fall benefit which 
an artificial pupil will afford in properly selected cases, the 
oomea shonld oe first^ yer^ caremlly examined, and, if 
necessary, by oblique illamination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil win be the most effectiye. In examining the cornea, 
tiie two points to be noted are — 1, its transparency, and 
2, its curyatnre : that part should be selected which is the 
most transparent, and which has the most normal curye. 

The operation most in use for the formation of an arti- 
ficial pupil is iridectomy ; but there are many cases for 
which it is not suited, when one of the other methods 
may be selected, according to the special indications which 
the eye may present : — 

1. Witii a broad needle and Tyrrell's hook. 

2. By iridectomy. 

3. By diyision of the iris with a pair of scissors. 

1. To make an Artificial Pupil with a Broad 
IN'eedle and Tyrrell^s Hook.--The patient lying on a 
conchy a spring-stop specidum (Fig. 19) is to be introduced 

Fig. 19. 




between the lids, so as to keep them apart. The operator 
standing behind the head of the patient, with one hand 
seizes the conjnnctiya and BTibmnco\)L%^^^x3A ^i *Ccl^ ^^ 
with a pair of forceps, bo as to Ste«Aj \^b> "v\3S«k\. -wSa. *^q» 
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other he makes an opening in the extreme margin of the 
cornea with a broad needle. Having completed the inci- 
sion, the broad needle is te be withdrawn, and 
Fio. 20. the eye being still held by the forceps, a Tyrrell's 
hook (Fig. 20) is to be passed sideways through 
the corneal wound into the anterior chamber and 
onwards across the iris to the pupil, when it is 
to be turned with the hook downwards, so as to 
catch the pupillary edge of the iris, and then to 
be slowly and carefully withdrawn from the eye. 
When the hook approaches the opening at the 
margin of the cornea, it must be again turned on 
its side, or a difficulty will be experienced in 
getting it out of the eye. As soon as the iris is 
drawn from the eye, the assistant should cut it 
off close to the cornea with one snip of a pair of 
fine scissors. The operation is now finished ; the specu- 
lum should be removed from the eye and a fold of wet 
linen laid over the closed lids. 

This operation is applicable to those cases where there 
is a pupil, or at least a portion of one, to the free edge of 
whicn zhe hook can fasten itself. 

2. Artificial Pupil by Iridectomy.— By the opera- 
tion of iridectomy, described at page 99, an artificial pupil 
may be made at any part of the circumference of tne 
cornea by removing a portion of the iris. 

3. Artificial Pupil by Division of the Iris with 
a Pair of Scissors. — This operation is suited to a 
special class of cases ; those eyes in which there is no lens, 
and in which only a trace of a pupil remains, the iris 
appearing as a plane surface stretched tightly from the 
cicatrix to the circumference of the cornea. 

The point of an iridectomy knife is to be passed into the 
anterior chamber just within the comeo-sclerotic junction, 
and an opening made sufficiently large to admit easily the 
closed blades of the scissors (Fig. 21). The scissors are 
then to be introduced within the chamber, and the sharp- 
pointed blade made to penetrate the iris and to pass some 
distance behind it, when by one clip of the scissors the 
iril5 is divided, and a good pupil made. If, however, owing 
to the iris having lost its natural elasticity, the edges of 
the cut should fail to retract so as to form a new pupil, 
a piece of the iris must be drawn out of the wound with 
a pair of iris'forcepa, and cut off with a pair of fine scis- 
jsfors as in iridectomy. 
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ArOftoial PopU by IridodeBia or Ligature of 
the Iris. — I liave omitted the descriptinu of this opera- 
tion as I nerei now perform it I believe 
Oat the entanglement of the im in a ^'O' !'■ 
wonnd made in the extreme margin of the 
cornea) and the secnring it there bj tying 
H in a loop of silk, is franght with danger 
to Uie other eje. 

INJURIES TO THK IKI8. 

maMOBSHAaz urro thb an- 
TSBIOB OHAKBBB.— Thit is the most 
oommonformof intra-ocnlar hsmorrha^, 
and at the same time the least severe. It 
may Tarj in extent from a few drops of 
blood to a qaantity sofficient to fill both 
the anterior and the posterior chambers. 

The most nsnal canses of heemoirhage 
info the anterior chamber are, either inp- 
tore of one or more of the superficial 
vessels of the iris, or a distinct lacera- 
tion of its atructnre ; or a detachment of 
a portion of the iris from its ciliarj cir- 
cumference (coredialysis). The blood, as 
it is effosed from the lacerated veseels oE 
the iris, sinks at 'once to the bottom of the 
anterior chamber, quickly coagnlat«a, and, 
if not much in quantity, may be seen u a 
small clot^ occupjing its lower part, and 
moulded as it were to it. If, however, the 
bleeding be more severe, the whole ante- 
rior chamber may be filled with one large 
coa^nm, which will entirely occlude the 
pnpil and iriii. This more eitenaive 
tuemorrhaae is usaally owin^ to a detach- 
ment of the iris from its ciliary border, 
when, on acconnt of the number of vessels 
necessarily torn throngh,and also of their 
larger size, the quantity of blood which is poured oat is 
considerable. 

FrognoBis and Treatment. — When the hemorrhage 
is confined to the anterior chamber, and there is no 
mptnre of any of the extern&Hunica otttie «i<^'i!(sifc»*w> 
geaei&})j does well. The blood is fiiaVi niacwaSwS.^ "Swi 
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aqneons linmonr, and then rapiilly absorbed. In this, as 
indeed in all cases of ItijaTy, rest to tlie eyes is essential: 
ull work ahonid for v, time be forbidden, and the eyes 
should be shaded from stronR light Cold applications 
are the best suited, and affoid the most comfort to tho 
eye. A double fold oflinen, wet with cold water, may be 
laid over the eye, and kept in its place with a single turn 
of a, light roller, and moistened from time to time with a 
little fresh \vater from a sponge ; or, if the eye bo painful, 
a cold lotion of belladonna may be used in the plave of the 
water-dressing. 

COREDIAXTSIS is a detachment of the iris from its 
ciliary border by which a new pupil isfreqaently formed. It 
is generally caused by sharp blows on the eye, such as with 
the handle of a whip, with the cork from a bottle of soda-, 
water, or an aocidentalbact blow from the hand of another 
person, or, indeed, from any sharp sudden Tiolenco. 
Coredialysis may be associated witE rapture of the ex- 
tenial coata o! the eye, but in the majority of cases it has 

Fio. 23. 
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not this severe complication. The separation of the iris 
from its ciliaiy connection is always immediately followed 
by free bleeding, often sufficient in quantity to fill the 
whole of the anterior chamber with a blood clot. The 
extent of the coredialysis varies very much : in some cases 
the detachment is so omall as scarcely to be visible after 
all the blood haa been absorbed; \<\)il&\„un^<^^^«tQ.iicea, 
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a third or even more of the iris may be loosened from the 
ciliary body. 

ThepapiUary border of the iris corresponding to the 
dialysis is paralysed from a tearing through of the ciliary 
nerves which snpplv it, and that part of it is nn influenced 
bv the action of light and shade. The complete circle of 
the pnpU is thns destroyed — a defect whicn is most ob- 
servable when the pnpil is dilated. 

The Prognosis ot cases of coredialysis, when there is 
no mptnre of the external coats of the eye, is favonrable. 
A guarded opinion should, however, be always given, as 
the blow which has force enough to cause a coredialysis 
may also produce cataract or posterior hsBmorrhof^e. 

Treatment. — ^The same as in " haBmorrhage into the 
anterior chamber." (See preceding section.) 

PBOIiAFSB OF THE IBIS. — Penetrating and incised 
wounds of the cornea are generally followed by immediate 
prolapse of the iris. The extent of the protrusion varies 
with the size and the position of the wound. A small pene- 
trating wound near the margin of the cornea is more 
likely to be attended with a prolapse than a large incised 
one near the centre. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
iris, leaving the traumatic cataract to be dealt with at a 
future period. 

A prolapse of the iris may be treated in three different 
ways : — 

1. By removing with a pair of fine scissors the prolapsed 

iris. 

2. By a compress applied externally over the closed 

Uds. 

3. By frequent puncturings of the prolapsed iris with a 

fine neeedle. 

1. By Bemoving with a Pair of Scissors the Fro- 
lapsed Iris. — There is no doubt that, when it can be ac- 
complished, the best treatment is to excise the prolapsed 
iris cleanly from the wound, so as to allow its edges to 
fall together. In a recent case, the speculum having been 
introduced between the lids, the prolapsed iris should be 
seized with a pair of iris-forcepB ttoA ^t^^^ii ^x^xgl *C\!l^ 
wound, and then snipped oft shatpVy m^Sti^ ^?S« ^1 SiJa» 
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scissors. A drop of eserine (F. 18) may be tlien dropped 
into the eye, so as to cause tlie pupil to contract, and the 
lids be closed with a compress. This operation requires 
great care, and should generally be done under an ansBS- 
thetic. 

2. By Compress. — ^When either from the time which 
has elapsed since the accident, or from the state of the 
wound, it is found impossible or deemed inadvisable to 
excise the prolapsed iris, a compress should be applied 
over the closed lids. It keeps the eye in a state of rest, 
excludes light, and tends to prevent an increase of the 
prolapse. 

3. jPrequentPuncturings of the Prolapse with a 
Fine Needle are most useful in cases of extensive pro- 
lapse of the iris, near the margin of the cornea, of long 
standing, and where the prolapsed iris has become ad- 
herent to the ed^es of the wound and coated with lymph. 
In such cases it is impossible to excise the protruded 
iris, and frequent puncturings of it do good. The pro- 
lapse should be pricked at one or two points, so as to 
cause the aqueous to escape and its sides to collapse, and 
at the same time to permit the edges of the wound to close 
upon it. 

The General Treatment must be strictly soothing, 
and great care should be taken of the eye for at least six 
months after a wound followed by prolapse of the iris, 
even though the lens may have escaped ail injury. Both 
eyes should be shaded, and all strong lights should be 
carefullv excluded. The eyes should be protected from 
glare when out of doors by spectacles with dark neutral - 
tint glasses. 

Soon after the accident two or three leeches should be 
applied to the temple of the injured eye ; and three or four 
times during the day the eye should be bathed with a 
belladonna lotion (F. 40) ; or it may be fomented with a 
warm decoction of poppy head s. A few drops of the solu- 
tion of the sulphate of atropia, gr. I ad aquas 51> should also 
be dropped into the eye twice a day, as it is of importance 
to keep the eye under the influence of belladonna for the 
first two or three days at least after the accident. If a 
compress is applied over the eye, it should be removed 
three times daily, to allow of the eye being bathed with the 
lotion ; but if one of the other plans of treating the pro- 
lapae he adopted, in addition to bathing the eye, a fold of 
linen wet with the lotion may be laid o^ct \)tw^ <^o%^^\\Aa. 



IBIDO-CHOEOIDITIS. 107 

No prolapse of the iria slioald be yery lightly regarded ; 
for I luive seen complete blindness follow from what has 
appeared at first a comparatiyely slight injury. 



IKIDO-CHOROIDITIS AND CHOROIDO-IRITIS. 

Inflammation of the iris and choroid is not a primary 
disease, that is to say, the two structures are seldom 
simultaneously affected. It is caused either by the 
extension of an iritis to the adjoining choroid, or by the 
spreading of an inflammation of the choroid to the iris. 
Two ferms of inflammation of the iris and choroid may 
therefore be recognised. 

1st. When the disease commences with iritis and the 
choroid is secondarily affected. To this form the term 
irido-ohofoiditiB is applied. 

2nd. When the primary disease is in the choroid, and 
the iris is secondarily involved. To this form the term 
ohoroido-iritiB is applied. The prefix in each name 
indicates the structure flrst affected. This classification 
is important, as the two diseases are not identical, but 
differ both in their progress and ultimate results. 

1st. IBIDO-OHOBOIDITIS is an extension of an in* 
flammation from the iris to the choroid. It is most liable 
to occur in eyes which"have had frequent recurrences of 
iritis, and where a complete adhesion has formed between 
the pupillary margin and the capsule of the lens. This 
" exckisioh of the pupil" exerts a very prejudicial influence 
on the eye. The pupillary border, tied down by synechiaB 
to the lens capsule, is repeatedly pulled on by the iris in 
its abortive efforts to dilate and contract the pupil under 
the influence of light and shade, or in concert with the 
action of the iris in the other eye ; and thus a constant 
source of irritation is maintained! The communication 
between the anterior and posterior chambers of the eye 
through the pupil is closed, and the proper balance of 
fluid between them is destroyed. The aqueous consequently 
accumulates in excess in the posterior chamber, and 
presses forward the iris towards the cornea, rendering its 
surface convex, and throwing into small irregular bulgin^s 
those portions of the iris which have undergone atrophic 
changes from the frequent recurrences oi m^mTa»Nkjs^.^ 
- SymptomB, — The early symptoms ax^ \j\io^^ ^i Vf^^aa^ 
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from the first attack of which the patient may have re- 
covered, but having sufFered from one or more relapses 
the whole or the greater part of the pupil becomes bound 
down by synechiaD, and lymph is effused on the capsule of 
the lens within the pupillary area. The iris is now 
gradually pushed forwards towards the cornea from an 
accumDlation of the aqueous in the posterior chamber ; 
its striation is blurred and indistinct ; its surface, dis- 
coloured and hazy, is convex instead of being plane ; and, 
if the disease has been of long standing, it is marked by 
irregular knotty bulgings from atrophic portions yielding 
to tne pressure of the fluid behind it. At tbis stage 
there is frequently a diffused haze of the vitreous with 
floating opacities. The vision is always ^eatly impaired, 
and especially in those cases where the ins is much arched 
forwards ; and occasionally there is considerable limita- 
tion of the field. The contracted pupil, opacity of the 
pupillary portion of the lens capsule, and hazy vitreons 
prevent the ophthalmoscope from affording much infor- 
mation as to the state of the parts at the fundus of the 
eye. This must be estimated partly by the general 
appearance of the structures which can be seen, but 
chiefly by an accurate examination of the amount of 
sight and the extent of the field of vision. During the 
inflammatory attacks, the tension of the globe is apt to be 
greatly increased, but in the later stages of the disease 
the eye becomes soft from atrophy of the structures 
within it. 

2nd. CHOBOIDO-IBITIS is an inflammation which 
commences in the choroid, and afterwards extends to the 
iris. It is a more severe affection than the preceding, and 
less amenable to treatment. 

Symptoms. — The early symptoms are failing sight, a 
slightly cUlated and sluggish pupil, and turbidity of the 
vitreous. There is nothing in the external appearance 
of the eye to account for the great impairment of sight. 
The disease at this stage is confined to the choroid, but 
after a time it gradually extends itself to the iris, and 
symptoms of a low form of iritis are developed. The 
iritic symptoms are of a suba<5ute form, and very insi- 
dious m their progress. They are usually accompanied 
with some irritabihty and recmess of the eje, especially 
la the ciliary region. The impairment of sight steadily 
increaaea, the field of vision becomes «m\.xwi\ftd,widpor- 
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tions of it are occadonally destroyed either from partial 
detachments of the retina, or from patches of atrophy of 
both the choroid and retina. The tennon of the globe as 
a role remains unaltered, until daring the later s^ges of 
the disease, when atrophic changes in the recenuy in* 
flamed siomctures cause the eye to become soft. 

The Pn^piosis of irido-choroiditis is more favourable 
than that of choroido-iritis. In the former the defect of 
sight may be chiefly due to the central opacity of the lens 
capsule, the vitreous being still clear, and the choroid but 
little aneoted. When such is the case, there is a good 
proi^>ect of the eye under proper treatment regaining 
useful vision. In choroido-iritis the impairment of vision 
is usually grreat, and clearly dependent on changes at the 
fundus of the eye. The most hopeful cases are those in 
which there is a fair field of vision, with an ability to read 
large type, and with the globe of the normal tension. 
When tne eye is soft, the field much contracted, and 
there remains only an imperfect perception of li^ht, the 
prognosis is very bad, for no benefit will bo derived by 
any operative procedure. 

Treatments — Although both irido* choroiditis and 
choroido-iritis may arise from many causes, yet a large 
number of the cases are dependent on Hyphilis. A 
careful inquiry should therefore be always made into 
the previous history of the patient, as if a syphilitic 
taint can be discovered, it forms a good grouna upon 
which to found the treatment, and the prognosis is 
more favourable than when the source of the disease 
cannot be traced. If syphilis is the probable cause, the 
treatment reccmmended for Retinitis Syphilitica should 
be followed. If, however, the source of the inflammation 
should be due to a rheumatic diathesis, the treatment 
advised for Bheumatic Ibitls, page 87, should be adopted. 
No permanent benefit, however, will be gained by the 
mere use of medicines, and soothing applications to the 
eye; so long as the iris remains tied down to the lens 
capsule, and the communication between the anterior and 
posterior chambers is destroyed, recurrences of the inflam« 
mation are liable to occur. As soon, therefore, as the eye 
has become free from active irritation an iridectomy 
9hould be performed : firstly, with the object of restoring 
the channel through the pupil between tne anterior and 
posterior chambers; ana, secondly, for the purpose ot 
making an axtiflcial pupH, and ei^QOUg ^i -^-ms^n ^^. 
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transparent lens and capsule, throagli which the patient 
may nave better vision. There are several difficulties 
which beset the operation of iridectomy in these cases. 

a. From the shallowness of the anterior chamber, owing 
to the ins being pressed forwards towards the cornea, it 
is often unsafe to use the triangular- shaped iridectomy 
knife. In such cases Graefe's cataract knife should be 
used in the manner recommended in ** the operation of 
iridectomy," page 99. 

p. In drawing out the portion of iris through the wound, 
previous to excising it, the pupillary border which is 
adherent to the lens capsule often becomes detached, and 
remains in situ. No attempt should be afterwards made 
to get it away, as it in no way interferes with the good 
effect of the operation. 

7. The iris may be so rotten and have formed such 
broad adhesions between its posterior surface and the 
lens capsule, that there may be difficulty in drawing out 
a portion of it with the forceps ; or, after the iridectomy 
has been completed, the sight may be in no way improved, 
owing to the exposed lens capsule being covered with 
uvea. In such cases it is p^enerally advisable to remove 
the lens at a future operation. 

B. The pupillary border of the iris is often so firmly 
adherent to the capsule of the lens that, in drawing out 
the portion of iris previous to excising it, the lens capsule 
is torn. As a consequence of this accident, which is 
absolutely unavoidable, cataract follows. 

SYMPATHETIC OPHTHALMIA 

Is a peculiar inflammation of one eye, excited by some 
special irritation in the other. 

There are two forms of sympathetic ophthalmia. 

The first, from being the slighter of the two, may be 
called sympathetio irritation. 

The second is the severe disease now so well known by 
the name of sympathetic ophthaXmia. 

SYMPATHETIC IBBITATION consists of attacks 
of extreme irritability of the sound eye, which may come 
on whenever the lost or injured one becomes inflamed. 
There is a slight indistinctness of vision, the objects seem 
to dance about, and reading tires the eye. The patient 
majr be able ix> read No. 1 of Jaeger, and to see distant 
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figures rightly, but he cannot do so for any length of time, 
the effort of accommodation soon fails, and the eye be- 
comes fagged. Daring the attack the eye is sbgbtly 
reddened, watery, and irritable : occasionally it is painful ; 
the patient has neuralgic shootings in it, and this may 
then be the symptom which gives the greatest trouble. 
The attack generally lasts for some days, or it may even 
oonldnue for one or two weeks, and then gpradually cease ; 
the recovery being frequently coincident with the cessation 
of the irritation in the injured eye. 

The points in which sympathetic irritation differ from 
sympatnetio ophthalmia are — 

1. Although the eye may be subjected to frequent 
recurrences of the attacks, vet no fibrinous effusions 
nor disorganizing changes of its different tissues take 
place. 

2. The excision of the lost or injured eye at once arrests 
the disease. All s^ruipathetic irritation ceases when the 
cause which gave rise to it is removed. 

SYKPATHETIC OPHTHAXMIA is essentially an 
adhesive or fibrinous inflammation. Seldom if ever does 
an eye with sympathetic inflammation suppurate. Its 
tendency is to rapid plastic eflusions, which soon become 
organized and mcapable of absorption — blending the 
different tissues together, impairing their textures, and 
destroying their functions. The eye is generally attacked 
by the disease without having pain as a warning. The 
inflammation often creeps on unheeded by the patient, 
and the first symptom which frequently draws the atten- 
tion to the apparently sound eye is a slight defect in its 
ability to define clearly, and a general pinkiness of the 
globe. In children I have seen the disease thoroughly 
established before they have been brought for advice, 
simply from the fact that the absence of pain induced 
the parents to think lightly of the affection. When once 
fairly started, sympathetic ophthalmia is very difficult to 
subdue, and even when arrested it is Uahle to frequent 
recurrence. 

The peculiar tendency of this sympathetic inflammation 
to cause rapid effusion of lympn is manifested from the 
very commencement of the disease. In the earliest stage 
there are usually spotty deposits of lymph on the inner 
surface of the cornea ; then follows a plastic inflammatLou 
of the ins, which binds the pupil b^ «yd[kQ8A.QTi*&\i^ ^^ ^:cc- 
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tenor capsule of the lene, and which rapidly extends to 
the ciliary processes, the choroid and the vitreous. The 
lymph is not deposited on the surface in nodules, as in 
syphilitic iritis, but it occurs as an infiltration invading 
the very texture of the iris, ciliary processes, and choroid. 
In the synechisB which are formed, it is not simply the 
pupillary margin, but the whole posterior surface of the 
iris which contracts adhesions to the capsule of the lens, 
so that if at a future period an attempt be made to form 
an artificial pupil by tearing away a portion of the iris, 
the exposed part of the lens capsule will be found covered 
with uvea, indicating exactly the extent of adhesion 
which had existed between it and the posterior surface of 
the iris. 

Early in the disease when the iris is saturated with 
lymph, it is soft and rotten ; but at a later date when all 
tne acute symptoms have passed awajr, the iris has become 
completely changed in its texture ; it is excessively tough, 
has lost all its elasticity, and is converted into a dense 
fibrous membrane. 

The Causes of Sympathetio Ophthalmia are— 

1. Wounds of the eye, and especially those which in- 
volve the ciliary region or that part which extends for 
about one-eighth of an inch backwards from around the 
cornea, a space in which lie the ciliary muscle and ciliary 
processes ; and wounds, and near the margin of the cornea 
m which there is an entanglement of iris. 

2. The lodgment of foreign bodies within the globe. 

3. The irritation excited by degenerative changes 
taking place in eyes already lost either by injury or 
disease. 

Sympathetic ophthalmia is seldom, if ever, excited by a 
suppurative inflammation of one eye. This fact was 
noticed by the late Yon Graefe, and my own experience 
accords with it. If, however, a foreign oody is within the 
globe, suppuration does not lessen the danger which its 
presence m the stump will keep up. 

The age of the patient has a remarkable in- 
jQ.iience on this disease. — The young are much more 
prone to it than the old, and it runs its course more 
rapidly in the child or the young adult than it does in the 
middle-aged or the old. 

The period at which sympathetio ophthalmia 
may come on after an injury.— It is difficult to assign 
anjrdate at which sympathetio ophthalmia may be expected , 
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or after vhiali the Bound eje maj be considered as safe. 
80 long as the irritatiott primnrily eicited by the injury 
contiaaes, the sound eje may sympathize. The risk can' 
not be said to have passed away until the injnred eye has 
quite recovered ; the sclerotic most have regained its nor- 
mal whiteness, and all photophobia and lacbrymation 
hare ceased. 

If the injury iafrora a foreign body KUhin tlie eye the 
Mimd eye may become Bympatbetically affeote<l at any 
time, and after the lapse of any namber of years. 

Symptoms. — In the first stage of the attack the eye la 
irritable and abnormally sensitive to light ; there is some 
lacbrymation, and the conjunctiva is a little injected; 
there are usually spotty deposits of lymph on the inner sur- 
face of the cornea (nomeitLs punctata), sometimes only to 
be detected by looking at the cornea with a lens ; aod the 
pupil is decidedly sluggish in its action ; the power of 
focusing the eve for near objects is diminished; and the 
patient is unable to maintain a prolonged accommodative 
effort. Beading quickly induces fatizne^ the words be- 
come confused, blnrrod.and at last inaistmguishable. A 
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a est. eighteen, a gI>SB-blpwei\ who had Ion 
left eye from an iajnry he received ten months 
proylonafy 

few minutes' rest and the eye can resume its work, bnt the 
name symptoms shortly reappear and oblige it to desist. 
At this stage of the disease there is generally no paut, nit 
even sufficient to draw proper attention to ^"liee^a- 
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In the second stage of the disease fibrinous exudations take 
place within the eye, and lymph is effused in large quan- 
tities as an infiltration into the different tissues involved 
in the inflammation ; the pupillary area of the capsule of 
the lens is covered and the iris almost soaked with it. 
This exudation rapidly becomes organized, and contracts 
firm adhesions between the whole posterior surface of the 
iris and the lens capsule. If atropine be dropped into the 
eye, the pupil is either not affected by it, or it dilates only 
slightly, irregularly, and partially. The aqueous becomes 
serous, and the striation of the iris, at first indistinct, is 
afterwards completely lost. 

The third stage of the disease is characterized by in- 
creased tension of the globe, and this condition is generally 
associated m^^jsam, oftentimes very severe, and sufficient 
to make the patient willing to submit to any means sug- 
gested for his relief. The increase of tension may come 
on at any time after the inflammatory exudations within 
the eye have commenced, and may continue during many 
montns, or even last beyond a year. If the disease runs 
,on the vitreous atrophies, loses consistence, and diminishes 
in bulk; and with these changes the increase of tension 
subsides, and the eye gradually becomes softer than nor- 
mal, and sinks to-— T 2 or 3. As the atrophy of the, 
vitreous proceeds, the retina is deprived of its normal 
support, and falling forward, becomes partly or completely 
detached. 

The increased tension of the eye combined with the 
inflammatory changes in the ciliary region sometimes 
lead to a thinning of the sclerotic around the cornea, and 
to ciliary staphyloma. I have seen several such cases, 
and they have generally been painful eyes. 

Treatment. — In the treatment of sympathetic inflam- 
mation of the eye, we must consider—' 

1. How to arrest the progress of the disease. 

2. How to proceed when the injured eye still retains 
some useful sight. 

3. The general constitution! and local treatment in each 
of the three stages of the affection. 

1. How to arrest the progress of the disease. — 
If the sympathetic inflammation of one eye is dependent 
on injury to the other, and it is clear that the wounded 
eye is irreparably blind ; or if the exciting cause of the 
mischief proceeds from a previously lost eye becoming in- 
Mamed, then there cannot oe a moment's hesitation about 
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the propriety of at once extirpating the injured, or the 
diseased, eye. 

The importance of removing at an early period an eye 
which has been so injured as to be useless, and which is 
exciting or is likely to excite irritation in the other ; or 
the in&med remnant of a lost eye which is acting as an 
irritant, cannot be exaggerated ; for though in the very 
early stage of sympathetic ophthalmia the removal of the 
cause of irritation will frequently induce its subsidence, 
yet when the disease has thoroughly taken hold of the 
sound eye, even the removal of tne lost one will rarely 
arrest its progress. My own experience leads me to believe 
that if an injured eye be excised before symptoms of irri- 
tation occur in the other eye, then the sound eye is safe 
from sympathetic ophthalmia. There may be exceptions 
to this rule, but I believe they are very few. 

2. How to proceed if the injured eye still re- 
tains some useful sight. — On several occasions I have 
seen the sound eye destroyed by sympathetic ophthalmia, 
while the injured eye has ultimately so recovered that 
useful sight has been restored to it, and the patient has 
been able to get about without assistance. As the re- 
moval of the injured eye will probably not arrest the 
sympathetic ophthalmia, and especially if plastic exuda- 
tions have commenced, the conclusion at which I have 
arrived is, that if sympathetic ophthalmia be established, 
the injured eye should not be removed if it retains any 
useful sight. 

8. General constitutional and local treatment.— 
In the early sta^e of the disease absolute rest to the eyes 
is imperatively demanded; all reading, writing, or tine 
work of any land, must be forbidden ; when at home the 
room should be l|ppt darkened, and when out, dark neu- 
tral-tinted glass goggles should be worn. It is impossible 
to overrate the importance of keeping the patient for a long 
period in a very subdued light ; it affords the best hope 
of success, and places the eyes in a position to receive 
most favourably the influence of any other treatment 
which may be adopted. However well the patient may 
progress, the order to rest the eyes and abstain from work 
should not be rescinded for at least from six to eight 
months. The disease is very recurrent in its nature, and 
the too soon exposing the eyes to the stimulus of strong 
light will increase the chances of relapse. 

During this stage mercurial inxmctvou vq\^ ^'^ \«as:^^ 

12 
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with the unguent, hydrarg., or the hydrarg. oleat., 5 
per cent. c. morphia every night may be tried and con- 
tinned for two or three months, care being taken to avoid 
salivation by diminishing or omitting the rubbing in for 
a few days as required. The patient should be well fed, 
as the disease is very depressing, and quinine in one- or two- 
grain doses, according to the age of the patient, combined 
with extract of belladonna, or bark with biBlladonna, 
(F. 140) should be given. From the use of iodide of 
potassium and perchloride of mercury, both of them 
tavourite medicines in the treatment of irido-choroiditis, 
1 have never known the slightest benefit. 

Local applications. — A weak solution of atropine 
(F. 16) may be dropped into the eye three or four times 
a day, or the belladonna lotion (F. 40) may be frequently 
used. In the later stage of the disease, when the whole pos- 
terior surface of the iris is adherent to the capsule of the 
lens, I believe that all mydriatics do harm by stimulating 
the dilating fibres of the iris to contract when from the ad- 
hesion of the^ris to the lens-capsule they cannot act. 
Mydriatics also favour the development of the state of in- 
creased tension which usually comes on at a later period 
of the disease. 

In the second stage of the disease, when the union be- 
tween the iris and lens-capsule has been effected, but after 
the acute symptoms have subsided and the eye is quiet, 
it is a question whether an operation may be attempted 
to improve the sight. My opinion is that if the sight is 
sufficient for immediate requirements, and will enable the 
patient to walk about without assistance, the eye should 
be left alone. It is the only eye, and operations on eyes 
sympathetically inflamed are so unfavourable, that it is 
l>etter to let the patient enjoy the sigbt he has, rather 
than to risk the loss of it with the prospect only of a 
slight improvement. 

If, however, the sight is so defective as to be almost 
useless, and there is a fair field of vision, then an attempt 
should be made tp improve it by an operation, but no 
operation should be performed whilst the eye is inflamed, 
liie objects to be attained are, the formation of a new 
pupil and the extraction of the lens. There are very few 
eyes which have suffered from sympathetic ophthalmia 
in which an artificial pupil can be satisfactorily made 
without at the same time removing the lens. The iris has 
become so changed in stractare, and so adherent to the 
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lens-capsule, that it is difficult and often impossible to 
perform an iridectomy ; and even when this can be accom* 
plished, it usually fails to benefit the si^ht, from the ex- 
posed capsule of the lens beine coated with adherent uvea. 
It is therefore generally advisable to endeavour to remove a 
portion of iris and to extract the lens in the one operation: — 
First, make a section of the cornea with a narrow Graefe's 
cataract knife, then, if possible, remove a portion of iris ; 
but failing to accomplish this, tear open the pupil and 
through the capsule of the lens with a cy stotome ; or if this 
be insufficient, remove a portion of iris and the adherent 
lens-capsule with a pair of iris scissors ; and, lastly, with a 
little pressure on the globe with the back of the curette 
cause the escape of the lens through the corneal wound. 
This operation may generally be accomplished without the 
loss of any vitreous, and the eye will usually recover from 
its effects well, but the pupil will probably again become 
closed. Another operation will afterwards be required 
for the formation of a now pupil. 

The extraction of the lens seems to exert a beneficial 
influence on the eye, as after it has recovered from the 
effects of the operation, it is much less disposed than it 
was before to a recurrence of the inflammation. 

In the third stage of the disease, when there is an in- 
creased tension of the eye, active treatment is necessary. 
If the state of tension be long continued the little sight 
that is left soon vanishes ; and relief also is required for 
the pain which so frequently accompanies the tension. 
An attempt to do an iridectomy I nave always found 
unsaccessful. In these cases sclerotomy is the better 
operation. A narrow Graefe's knife is to be made to 
pierce the sclerotic just external to the corn eo- sclerotic 
junction, and to be directed across the front of the iris to 
a corresponding point oa the opposite side. After slight 
cutting, so as to make the section a little broader than 
the breadth of the blade, the knife is to be withdrawn, 
leaving a wide bridge between the sections. I have per- 
formed sclerotomy m sympathetic ophthalmia where there 
has been great pain associated with increased tension ; 
and in cases where there have been pain, tension and 
ciliary staphyloma, and with very good results. 
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GLAT700MA is a disease wbicli is characterized by an 
increased tension of the globe, impairment of the field of 
vision, and fading sight. 

There are fonr forms of this disease : — 

1. The acnte and subacute inflammatory. 

2. The chronic or simple. 

3. The intermittent. 

4. The consecutive or secondary. 

The progress of each differs, but if uninterrupted by 
treatment the end is the same — sooner or later irreparable 
blindness. 

To ascertain the tension of the globe. — See page 
129. 

The impairment of the field of vision in glaucoma 
IB very great. It usually commences at the inner or nasal 
side, at which part it is sometimes completely wanting. 
Id some cases the field is simply contracted, and this 
occasionally goes on to such an extent that the patient 
will describe his limitation of vision ** as if he were look- 
ing through a tube." In other cases portions of the field 
are completely obliterated, so that in certain directions 
the eye is blind. 

To determine and map out the field of vision. 
(See Article on this subject.) 

Glaucoma is a disease of advanced life, the large 
majority of the cases being in patients over forty-five 
years of age. There are, however, exceptional instances 
m which it has occurred at a much earlier date. Glaucoma 
may be idiopathic, that is, it may develop itself in an eye 
without any apparent cause ; or it may be dependent on 
an injury, or on some form of inflammation of the eye to 
which it is secondary. 

The advent of an attack of acute glaucoma seems to be 
sometimes due to a sudden mental shock occurring to a 
person already depressed, and with eyes probably predis- 
X>osed to the disease. Thus, I have on several occasions 
seen it come on after severe affliction caused by the death 
of near relations, or by great pecuniary loss. In one 
case which came under my notice, a sudden fright in a 
patient exhausted by night- watching apparently inducod 
the diseaae. The patient, a nurse, had from sheer fatigue 
yhllen asleep by the bedside of t\ie p8A.\feTL\.^\i^ T^^a^^^V 
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ing, when she was suddenly awoke in the night by the 
snapping of the sash cord, and the sudden falling of the 
window. Within a few hours she had an attack of acute 
glaucoma. Patients who have suffered from gout or from 
disorders of the digestive system have been supposed to 
be specially liable to glaucoma, but this has not been 
satisfactorily proved. Both eyes may be simultaneously 
involved ; but it is more usual for one to be first affected, 
and for the disease to follow in the other after a varying 
interval. When one eye has suffered from glaucoma the 
other is specially liable to be attacked. 
The premonitory symptoms of glaucoma are — 

1. Bapidly increasing presbyopia, the patient 
finding it necessary to frequently change his convex 
glasses for stronger ones on account of his defect of sight 
increasing. 

2. Periodic obscurations, sudden dimness, varying 
in degree and lasting from a few minutes to several hours. 

3. Halos or rainbows around the candle or any other 
light is a frec[uent symptom, and one which generally 
draws the patient's attention to his eye. 

4. Diminution of the field of vision and fading 
sight. 

5. A gradual increasing hardness of the globe. 
Such are the warning symptoms of glaucoma, but they 

may be all so slight, or mav make their appearances so 
slowly that they may be unheeded, and this is especially 
the case if one eye only is affected. 

1. ACTJTE INFLAMDIEATOB'S' ai<AT7C0MA is gene- 
rally sudden in its attack, occurring usually in eyes which 
have had premonitory symptoms, though they may not 
have been appreciated by the patient ; or it may super- 
vene on the simple form of the disease, the chronic 
glaucoma rapidly and suddenly assuming the acute in- 
ammatory type. 

Symptoms. — The eye exhibits all the external mani- 
festations of great internal congestion and acute inflam- 
matory action. There is distension of the ciliary vessels, 
both of the viens which emerge through the sclerotic in 
front of the insertion of the recti, and of the zone of 
arteries around the cornea; occasionally there is also 
chemosis of the conjunctiva. The anterior chamber is 
diminished in size, sometimes to &\ic^\\. ^ ^<^^^i^ w.^ ^^ 
hriag the ma almost into coutacVi m>i^i >i)Ckft <»Tt\s».\ *^is^^ 
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pupil is dilated and either very sluggish or completely 
inactiye. The patient sees rainbows or halos of bright- 
coloured light around the candle or gaslights. The 
field of vision is diminished, or parts of it are obliterated. 
The sight is greatly impaired, and is rapidly getting 
worse; in a few hours it may be so reduced as to be 
able onl^ to distinguish No, XX. or to count fingers. 
The tension of the globe is increased from T 1 to T 3, or 
stony hardness. The pain is usually most severe, often- 
times of an almost maddening character. There is a 
sense of aching and tightness of the ^lobe, with pain 
extending around the on)it, along the side of the head, 
and down the nose, but the most acute agony is often 
referred to the back of the head. This is usually accom- 
panied with severe vomiting, so as to give to the 
symptoms an aspect of a bad bilious attack, for which, 
indeed, it is unfortunately too often mistaken. 

Examined with the Ophthahnoscope the vitreous may 
be so turbid as to prevent the fundus from being seen ; 
but if the humours are still sufficiently clear, there 
will be found cupping of the optic nerve; pulsation 
of the retinal arteries, either spontaneous, or produced 
by the slightest pressure on the globe; and a dilated 
and tortuous condition of the retinal veins. Small 
blood spots will be often seen scattered at different 
parts of ^ihe retina. They are the result of capillary 
nasmorrhages, which take place in most cases of the 
acute, and in many of the chronic glaucoma. Filmy 
blood clots are also often found in the vitreous. 

The Characteristics of a Glaucomatous Cup. — 
The glaucomatous cup involves the whole optic disc : 
its margin is abrupt, sharp, and sometimes excavated, 
overlapping the cup, and the vessels as they curl over its 
edge appear to be either interrupted or distorted. If the 
excavation is deep, the continuity of the vessels, as they 
ascend the side of the cup and mount over its edge, 
seems to be lost, and the vessels look as if they were in- 
terrupted or broken in their course ; whilst if the cupping 
of the nerve is shalhw the vessels appear bent or dis- 
torted as they pass over its edge. The optic disc is 
encircled by a light- coloured zone. This is caused by the 
edge of the sclerotic ring shining through a rim of atro- 
phied choroid, and it is best seen in those cases where the 
excavation is deepest. The central portion of the papilla 
J^aa often a pecuuar bluish-grey tingQ -^lokk m<(:.'c^«A^^ in 
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intensity towards tlie circumference of the nerve. So 
deceptive is the appearance of a deeply excavated nerve 
that it resembles more the prominence of a sphere than 
the hollow of a cup. The qlaucomaioxia excavation is 
perfectly distinct from what is termed the physiological 
cup. 

The physiological oup is simply a shallow depres- 
sion confined to the centre of the optic disc, in the site 
where the retinal vessels pass ; it Iooks white and glisten- 
ing, and its sides are usually bevelled or sloping; it 
varies greatly in size, but it is surrounded by healthy 
looking nerve structure ; it is congenital, and has no un- 
favourable omen. In addition to these two, there is a 
third form of excavation of the disc produced by atrophy 
of the optic nerve. (See Atrophy of Optic Nerve.) 

Two modifications of this acute form of glaucoma should 
be noticed. A subactUe in which all the symptoms are 
diminished in intensity; and a hoemo^rhagic form in 
which there is a peculiar tendency to retinal hemorrhages, 
and in which bleeding between the choroid and retina will 
sometimes occur immediately the tension of the globe is 
relieved by iridectomy. 

Besults of Acute Glaucoma. — The vision may be 
reduced to a mere perception of large objects in a few 
days, or, in very acute cases, as in the ** Glaucoma f ul- 
minans*' of Graefe,* in even a few hours. If the acute 
symptoms subside, and some of the lost sight is regained, 
the eye is still left in a very unhealthy and unsatisfactory 
state. The sight remains impaired, the tension of the 
globe will generally continue too great, and there is a pro- 
bability, amounting almost to a certainty, that the eye 
will sooner or later be subjected to another attack which 
vdll still further damage the sight, if it does not altogether 
destroy it. After one or more of these acute attacks, the 
eye will drift into the state of hopeless blindness which 
has been described as glaucoma absolutum. This is, in 
fact, the last stage of the disease, when the eye is irre- 
mediably blind, and when all hope of benefit from treat- 
ment has passed. The globe is of stony hardness, the 
pupil widely dilated, and often irregularly so ; the anterior 
chamber is so shallow that the ins is almost in contact 
with the cornea, which is anoesthetic and dull in appear- • 
ance, having lost much of its normal lustre. The humours 

♦ Archiv fur Ophttial, -^t '2. 
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are tnrbid, so that the fundus cannot be seen ; and it may 
be that the lens is also cataractous. But, in addition, the 
eye is often subject to severe pain, which is either constant 
or BO frequently recurring as to destroy sleep and impair 
health. The sufFering may be due either to a repetition 
of the acute inflammatory attacks, which continue even 
though the eye is lost ; or to the irritation which is excited 
by degenerative changes taking place in the tissues with- 
in the globe. 

Treatment. — For the acute inflammatory glaucoma 
there is but one plan of treatment which holds out the 
promise of regaining much of the lost sight, and at the 
same time of relieving pain, and that is iridectomy. The 
results of this operation in acute glaucoma have been 
most brilliant; its curative effect is now an established 
foct, and cannot be controverted by ignorance or preju- 
dice. I prefer iridectomy to sclerotomy m acute glaucoma. 

To Von Graefe is to be ascribed the honour of ha^4ng 
originated the operation, and the thanks of all who are 
benefited by it are due to him. The effect of iridectomy 
is to relieve tension, and the symptoms which are de- 
pendent on it at once begin to subside. The operation 
should be performed as soon as possible after the acute 
svmptoms have set in, as every hour tends to diminish 
tne chances of recovery. 

For the eye which has been lost by glaucoma, and con- 
tinues painful, or is liable to frequent recurrence of in- 
flammation, the best treatment is excision. The operation 
of iridectomy in such cases generally fails to give relief. 

2. CHBOKIC, or SIMPLE aLATJCOMA.— The pro- 
gress of this disease is usually unaccompanied by pain. 
It may involve one or both eyes; but when both are 
affected, it is generally more advanced in one eye than iti 
the other. The vision gradually fades, and there are 
occasional obscurations in which the dimness is greatly 
increased — in some cases almost to darkness ; but after a 
varying time the sight is regained. The patient sees 
rainbows or halos of coloured liffht around the candles. 
The pupil is sluggish and more dilated than normal. The 
anterior chamber becomes shallow, and the humours 
turbid. The tension of the eye is increased ; and the field 
of vision is contracted, or in parts lost. These symptoms 
may steadily progress, with occasional remissions or ex- 
acerbationa, nntilall Bight is extmgviAs^iQ^, 1£x^c^<^xlU<j, 
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however, an acute attack snpervenes, and all the symptoms 
which characterize the acute inflammatory glaucoma are 
at once developed. 

Examined with the Ophthalmosoope the same 
appearances are presented which were mentioned in the 
section on Acute Glaucoma, page 120 — viz., cupping of 
the optic disc with pulsation of uie retinal arteries, either 
spontaneous or produced under the slightest pressure of 
the fingers on the globe ; undue fulness of the retinal 
veins ; turbidity of the vitreous, and occasionally small 
extravasations of blood on the retina. 

Treatment. — Iridectomy affords the best chance for 
the eye ; but the Results of this operation in the chronic 
or simple glaucoma are not nearly so favourable as when 
performed for the acute form of this disease. It will 
frenerally arrest the progress, and retain for the patient 
the vision he still has, but it will often fail to bring back 
the sight which has been lost. Still, so long as the eyes 
possess perception of light, it is worth performing iridec- 
tomy, as the results of the operation will often far exceed 
the expectations, and especially if the disease has been of 
short duration. In some cases which have been under 
my care, where the vision was so reduced that the patients 
could only count fingers, I have been gratified by such a 
restoration after the operation as has enabled them to 
read fair-sized type, such as from No. 6 to No. 10 of 
Jaeger. 

For medicinal treatment, the gutta9 eserijB (F. 18) 
should be dropped twice daily into the eye, and the pil. 
sodas arseniatis may be given twice daily. When there 
is pain in or about the eye the croton chloral (F. 78, 110) 
may be given every one or two hours until relieved, but 
for three doses only. 

The cases of chronic glaucoma which hold out the beat 
promise of success are those in which the field of vision is 
still entire, and where the disease has not continued long 
enough to produce severe atrophic changes in the optic 
nerve and retina. 

3. INTEBMITTENT GLAUCOMA. -The symptoms in 
this form of the disease are not continuous ; they last for 
a variable time, and then there is a distinct intermission, 
an interval of freedom from the glaucoma, with a restora- 
tion of sight which may be nearly, if "ao\i c\j\\\jes, ^Q^vis\ \ft 
that enjoyed previous to the attack.. K\\fit ^ ^^-tN* 
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respite, the glaucomatous symptoms recur, and again 
recede in a similar manner. In the intervals the patient 
may be able to read No. 1 of Jaeger s test types and to 
see distant objects well, but if the field of vision be care- 
fully taken, it will generally be found to be more or less 
contracted, and this contraction is likely to increase 
with the recurrences of the glaucoma. In these cases 
there is usually one of the glaucomatous symptoms 
specially pronounced, and which forms the predominant 
feature during the attack. In some patients the pro- 
minent symptom is the temporary obscuration of sight, 
which may vary from great dimness to periods of almost 
complete darkness; — m others there is only an indis- 
tinctness of vision, but with marked halos around lights, 
and with some pain in the eye ; — in all there is an in- 
crease of tension during the attack. 

'Diese recurrences and intermissions may extend over 
many months, or even beyond a vear ; but my experience 
is that sooner or later they will be followed by an acute 
attack of glaucoma, which, if not arrested in time, will 
destroy sight. 

Treatment. — ^When the glaucomatous symptoms are 
not very marked, and the recurrences are at long in- 
tervals, we may fairly try the effects of drugs. The 
guttse eserias (F. 18) may be dropped three times daily 
into the eye, and the snccus conii may be given in doses 
of from half a drachm to a drachm, combined with half- 
drachm doses of the tincture of yellow cinchona two or 
three times a day. I have frequeatly found this treat- 
ment beneficial. 

In addition, all reading and close application of the 
eyes should be avoided. If, however, the symptoms of 
glaucoma are pronounced, and the attacks frequent, I 
would strongly urge an iridectomy, and without delay. 
The fact that the patient can see well during the in- 
tervals is no argument against the operation : the acute 
attack in which these intermittent glaucomas usually 
culminate may be close at hand. 

4. COKSEOTJTIVE, or SECONDABY aULTJCOMA, 

may complicate many of the diseases and injuries of the 
eye. It may follow a perforating wound in which the lens 
lias been injured ; or it may come on after a needle operation 
for cataract or for opaque capsule ; or after a dislocation 
of the lens into the anterior or \itxeoua Qi\xwai\i^x^, It ia 
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then known as traumatic glaucoma,. Secondary glaucoma 
is also occasionally met with in cases of iritis and irido- 
choroiditis, in staphyloma, in sympathetic ophthalmia, 
and in some forms of deep ulceration of the cornea. 
Whenever it occurs, it must always be regarded as a grave 
symptom. 

Treatment. — In those cases where the increased ten- 
sion of the glohe is dependent on removable causes, the 
source of the irritation should be taken away. Where a 
wounded or broken-up lens is pressing upon the iris, and 
exciting glaucomatous symptoms, it should be either 
sucked out with a syringe, or removed by linear extrac- 
tion. When a dislocated lens is the cause of irritation, it 
should be extracted. In cases of increased tension after 
capsular operations, paracentesis of the cornea will gene- 
rally afford relief. The same operation may be also tried 
when glaucomatous symptoms are associated with deep 
olceration of the cornea ; but should it fail to diminisn 
the tension, a portion of the iris should be excised by 
iridectomy, or Samesch*s operation be performed. In 
iritis, or irido-choroiditis with increased tension of the 
globe, iridectomy should be performed. 

The following are occasional complications of glaucoma 
which raise difficult questions of treatment : — 

1. Glaucoma recurring in an eye in which an 
iridectomy has been already performed. — ^The 
choice rests between performing sclerotomy and the 
making another iridectomy in the opposite direction. 
With my present experience, I am in lavour of another 
iridectomy in preference to sclerotomy. I have had good 
results from a second iridectomy. 

2. Glaucoma recurring in an eye in which an 
iridectomy had been previously performed, but 
with the lens now cataractouB. — If there is still 
some sight in the eye, the best treatment is to extract the 
lens, m^ng the section with a narrow Graefe's knife. The 
prospect of success is not good, but it affords the best chance. 

3. Glaucoma coming on in an eye in which 
there is an advancing but still an immature 
cataract. — The glaucoma is probably due to a swelling 
lens pressing against the posterior surface of the. iris. 1 
would first msike a large iridectomy ; it is an operation I 
have performed in such cases and with success. If the 
tension should recur, or the operation should fail to t^l\K^^ 
the tension, I would extract the\ena. 
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PATHOLOaY OF ai<ATJCOMA.~In order that the 
student may understand the theories of the causation of 
glaucoma, it is essential that he should clearly appreciate 
the relations of the structures near the angle of the 
anterior chamber. The following description of the parts 
in that locality is taken from " Quain's Anatomy," ninth 
edition, vol. ii. p. 397 : — 

"The membrane of Descemet or Demoiirs (posterior elastic 
lamina, Bowman), not very closely united with the fibrous part of 
the cornea, is transparent and glossy in appeai*ance. It is firm and 
structureless, but very elastic. ... In thicKness it varies from ^rhw 
to TiArs of an inch. It is lined next the anterior chamber with an 
epithelium, which resembles that on serous membranes, consisting 
of a single layer of flattened polygonal cells with distinct nuclei. 

At its circumference the membrane breaks up into bundles of 
fibres, which are partly continued into the front of the iris, forming 
the **piUars of the iris," and partly into the fore part of the choroid 
and sclerotic coats. To these festoon-like processes passing between 
the iris and posterior part of the cornea at its junction with the 
sclerotic, and which are very much more marked in the eyes of the 
sheep and the ox than in the human eye, the name ligamentum 
pectinaium iridU -w&s given hj KuGck. The processes in question 
are covered with epithelioid cells, continued from Descemet's mem- 
brane, but these cells do not stretch across the intervals between the 
processes, so that the cavity of the aqueous chamber is prolonged 
into, and freely communicates with, cavernous spaces (spaces qf 
Fontana) in the tissue between the processes. A similar, but rather 
luger. space is found slightly anterior to these in the substance of 
the sclerotic, close to its junction with the cornea. This, which is 
elliptical in section, is known as the Hntis circularis iridis^ or canal 
qf Schlemm. According to Schwalbe, the canal cf Schlemm com- 
municates through the other spaces with the aqueous chamber of the 
eye." 

Ciliary muscle.—*' At the anterior part of the choroid, between it 
and the sclerotic, is a zone of plain muscular tissue, the ciliary 
muscle of Bowman. It arises by a thin tendon from the fore part 
of the sclerotic close to the cornea, between the canal of Schlemm 
and the spaces of Fontana, and its fibres, spreading out, are directed 
backward^ to be inserted into the choroid opposite to the ciliary 
processes, and partly further back. Near their insertion the fibres 
pass equatorially and inter-cross, so as to form peculiar stellate 
figures. According to Waldeyer, a small portion, the outermost, is 
sometimes inserted into the sclerotic coat« These antero-poste- 
nor, or meridional and radiating Jibres, pass at the side next the 
iris into a ring of fibres, which have a circular course around the 
insertion of the iris. This set forms the circular ciliary muscle of 
H. Muller, This circular muscle is much developed in hyperme- 
tropic eyes, but is atrophied, or may even, it is said, be absent in 
myopic (Ivanoff). The ciliary muscle, at least its inner part, was 
formerly described as the ciliary ligammt. lu birds the ciliary 
muscle is composed of cross-striped muscular fibres/' 
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All the symptoms of glaucoma arise from an increased 
intra-ocular pressure due to an excess of the fluids within 
the eye. This excess may be caused by an over-secretion 
of the fluids, or by some obstruction to the natural out- 
flow of the fluids from the eye ; or possibly both these 
causes may act together in producing an increase of the 
tension of the globe. The normal exit of the fluids pro- 
bably takes place in the corneo-iridian angle of the 
anterior chamber, through the spaces of Fontana and 
Schlemm*s canal, and in the healthy eye an exosmose of 
the fluids from within the eye is constantly going on, and 
by it the proper tension of the globe is regulated. If 
from any cause there is a narrowing, or an obliteration, of 
this angle, the balance between the secretion and excre- 
tion of the fluids is disturbed, and the tension of the 
globe is increased. It is probable that in the cases of acute 
glaucoma which have come on suddenly, and have been 
apparently induced by some mental disturbance such as 
anxiety, great sorrow, or fright, that the exosmotic area 
at the angle of the anterior chamber had been previously 
narrowed, or partially obliterated by some structural 
change, but not of suflEicient extent to produce definite 
symptoms. In such cases the mental shock may have 
caused through the vaso-motor nerves a sudden increased 
intra-ocular blood pressure, and a consequent over-secre- 
tion of fluid within the eye : the area of excretion being 
blocked, rapid glaucomatous tension has come on, and 
with it the usual symptoms of an attack of acute glau- 
coma have been manifested. 

Mr. Brailey has kindly given me the following notes of 
his views of glaucoma : — ** Glaucoma is due to an increase 
in the contents of the globe, which increase is usually in 
the vitreous chamber. The vitreous body is itself larger bv 
an increase of the fluid in its meshes, ana contains more cell 
elements than normal. It pushes back the lamina cribrosa, 
causing absorption of the overlying nerve fibres, and pres- 
ses forwards the lens together with the ciliary processes 
and base of the iris. Should this last be so far advanced as 
to touch the meshwork of the ligamentnm pectinatnm, it 
closes like a valve all access to Schlemm s canal, and 
prevents the outflow of the ocular fluids by this channel. 
Thus the tension is augmented by this obstruction, 
whereas it was in the first place due to increased secretion 
of the intra-ocular fluids, such being due almost e.T^.tAx^ 
to increased activity of the pigmeiitftVi^<^VQixcL^€\'a»^'l*^^ 
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ciliary body. This increased activity of secretion is due to 
an affection of the fifth nerve, and is frequently associated 
with neuralgia of some of its branches. This neurosis is 
attended with atrophy and formation of connective tissue 
in the ciliary body, iris and optic nerve. 

" Secondary glaucomas are mainly due to obstruction, 
and may depend on prolapse of the iris against the cornea, 
as after perforating ulcers ; or on exclusion of the pupil, 
or on swelling of the lens, as after wounds. 

"Intermittent glaucomas are due to hyper-secretion 
alone. 

" In glaucoma absolutum the changes began in hjrper- 
secretion and ended in obstruction as above explained. 

Dr. Priestley Smith's opinions on glaucoma are em- 
bodied in the following notes which he has kindly given 
me : — " Glaucoma is the expression of obstructed filtration 
of fluid from the eye. The obstruction differs in different 
forms of the disease : — Primai'y Glaucoma. — The imme- 
diate local cause is pressure of the ciliary processes against 
the base of the iris, and consequent compression of the 
angle of the anterior chamber. Any condition which brings 
the processes and the margin of tne lens too near together 
constitutes a liability to glaucoma ; any condition which 
brings them into close contact, and pushes the pro- 
cesses forwards induces the glaucomatous attack. The 
healthy lens continually increases in size with the advance 
of life, encroaching on the space which separates it from 
the processes, and on the aqueous chamber: hence the 
increasing liability to glaucoma with advancing age. 
Chronic glaucoma depends chiefly upon structural dispro- 
portions, e,g., a too large lens, or a too small ^lobe. Acute 
glaucoma depends chiefly upon swelling ol the ciliary 
processes, and is excited by nervous and vascular disturb- 
ances of various kinds. When the angle of the anterior 
chamber is already dangerously narrow, dilatation of the 
pupil, by thickening the iris, may at once occlude it ; 
when such occlusion is recent, contraction of the pupil, 
by thinning the iris, may relieve it. Secondary glaucoma. 
The obstruction arises in various ways, but results in all 
cases in impaired filtration through the angle of the 
anterior chamber." 

Sclerotomy. — ^This operation was originated by Dr. 

De Wecker, of Paris, as a substitute for iridectomy 

/or the relief of glaucoma. He performs the operation as 



SCLEROTOMY. 129 

follows : — The lids being separated by a spring spectdnniy 
and the eye steadied with a pair of forceps, '* a Graefe's 
cataract knife should penetrate the sclerotic very pre- 
cisely at a distance of one millimetre from the clear 
cornea, and then, the blade being held perfectly parallel 
to the plane of the iris, it should be passed very slowly in 
front of the latter, so that the counterpnnctnre may fall 
also exactly at a distance of one miUimMre from the 
internal border of the cornea. If the blade be not held 
quite parallel with the plane of the iris, there is danger 
that it may pass through the cornea, and that the scle- 
rotomy majr be but half performed ; or, if it be directed 
too deeply, it may come out through the sclerotic at an 
exaggerated distance from the cornea, may wound the 
ciliary body, and may provoke troublesome hssmorrhage 
and irritative symptoms of an alarming kind. A com- 
plete curative effect should not be expected from scle- 
rotomy unless it is performed strictly lege artia; and, 
in order that this may be, it is necessary that the 
operator should have the proceeding at his fingers' ends. 
The section uhould be made by slow sawing movements, 
leaving exactly one-third of the flap undivided." He 
further says: "I do not confine myself strictly to the 
formation of a flap two millimetres hi^h, of which the 
middle third is left undivided, but, especially if the depth 
of the anterior chamber permit it, I form a flap of from 
three to four millimetres nigh.*** 

The results of my experience of sclerotomy are, that it 
is a useful operation. 

1. In glaucoma occurring in eyes from which the lens 
has been removed. 

2. In the late stage of sympathetic ophthalmia where 
there is tension and pain. 

3. In cases of hsBmorrhagic glaucoma. 

4. In glaucoma occurring in eyes with a very high 
degree of myopia. 

S'or the acute glaucoma I much prefer iridectomy ; and 
in chronic glaucoma I think iridectomy affords a better 
prospect of arresting the disease than sclerotomy. 

To Ascertain the Tension of the Globe the patient 
should be told to gently close his eyes and look down* 
wards whilst the surgeon places his two forefingers on the 

• Abstract from a Paper on SclerolOTO^^VjTi^'^^^'et^'B.tWs^ 
Medical Jfmmalj Nov. 22, 1879. 
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upper part of the eye, and by an alternating pressure 
with first one finger and then the other, as if feeling for 
fluctuation, he determines the degree of tightness of the 
globe. The tension of eyes varies considerably in different 
patients even in health; it is well, therefore, when de- 
ciding on the degree of tension of a diseased eye, to 
examine also the sound one so as to compare the two, 
as their normal condition may be either slightly above 
or below the usual standard of tightness. 

The following symbols were suggested by Mr. Bowman, 
in the British Medical Journal^ October 11, 1862, for re- 
cording accurately the vaiying, degrees of increase and 
diminution of tension : 

"T represents tension (*t' being commonly used for 
* tangent,' the capital T is to be preferred) : Tn, tension 
normal. The interrogative, P marks a douht, which in 
such matters we must often be content with. The 
numerals following the letter T on the same line indicate 
the degree of increased tension; or, if the T be preceded 
by — of diminished tension, as further explained below. 
Thus: 

" T 3. Thvrd degree, or extreme tension. The fingers 
cannot dimple the eye by firm pressure. 

**T2, Second decree, or considerable tension. The 
fingers can slightly impress the coats. 

" T 1. First degree. Slight but positive increase of 
tension, 

"TIP Doubtful if tension increased. 

•* Tn. Tension normal. 

" — T 1 P Doubtful if tension be less than natural. 

" — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

" — T 2 ) Successive degrees of reduced tension, short 

** — T 3 5 of such considerable softness of the eye as 
allows the finger to sink in the coats. It is less easy to 
define these by words." 

TBElnnTLOTTS IBIS — Iridodonesis — are tenns ap- 
plied to an iris which trembles and vibrates with each 
movement of the eye. It is most frequently caused by the 
loss of the lens, and is thus occasionally seen after the ex- 
traction of cataract, or it may be produced by a partial 
or complete dislocation of the lens either into the anterior 
chamber or vitreous. The iris is also generally tremulous 
fa CciseB of bjdrophthalmos, owing to t\i^ \o%^ oi wi^^ort 
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of the lens from an increase in the size of the posterior 
aqneous chamber, and a stretchine of the suspensory 
l^ament. 8 F» J 

COLOBOMA OF THE IBIS is a congenital deficiency 
of a portion of the iris, caused by an arrest of develop- 
ment in early foetal life. It usually occurs in the lower 
part of the iris, and is associated with a similar defect in 
the choroid. A case is reported by Mr. Hulke,* in which 
there was a coloboma of the iris, choroid, retina, and 
optic nerve-sheath. Coloboma of the iris most frequently 
occurs in both eyes, but it is not uncommon to find onl v 
one eye afEected. It is occasionally associated with 
microphthalmos or congenitally stunted eyes. Mr. White 
Cooper has related the history of three children out of a 
family of seven, each of whom was afflicted with micro))h- 
thalmos and coloboma of the iris in both eyes.t 
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HTAIjITIS, or inflammation of the vitreous rarely oc- 
curs either as an idiopathic or a primary afi^ection. It is 
usually associated either with disease of the iris, the 
choroid, or retina, to which it is secondary. It may be 
induced by an injury, and especially the lodgment of 
a foreign body in the vitreous or the adjoining ciliary 
processes. 

The inflammation may be either simple or suppurative. 

In simple hyalitis there is a diffused haziness of the 
vitreous, with here and there small filmy opacities. These 
may be caused by portions of the connective tissue be- 
coming opaque, or by small effusions of lymph into the 
vitreous from the neighbouring ciliary processes. When 
the hyalitis is due to the presence of a foreign body 
within the eye, large masses of lymph will be frequently 
seen behind the edge of the lens projecting into the 
vitreous, whilst the rest of its structure is so turbid as to 
exclude the fundus of the eye from ophthalmoscopic view. 
If the inflammation is long continued, the vitreous loses 
its consistency, and becomes more or less fluid and reduced 



♦ Royal London Oplithalmic Hospital Bfevot\»,^^.vo.-^.^^' 
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in bulk. With this diminntion of volnme, detacHment of 
the retina and shrinking of the globe are apt to occar. 

Suppurative hyalitis is met with in ophthalmitis and 
suppuration, of the globe. The effusion of pus maj be 
often seen to commence in the ciliary region behind and 
to one side of the lens, but it soon diffuses itself through- 
out the whole of the vitreous. 

Treatment. — ^As hyalitis is seldom a primary affection, 
the treatment for it will be found under the neading of 
the diseases to which it is secondary. 

inxSCJE VOLITANTES ; Opacities of the Vitreous. — 
Opacities of the vitreous, the result of disease, must 
be distinguished from the motes or muscss volitantes, 
which are perfectly compatible with healthy eyes, al- 
though they are the source of much anxiety, and even 
of misery to the patient. Two varieties of muscad — ^the 
transparent and the opaque — are commonly met with 
— and they occur mostly amongst myopic patients and 
those who use their eyes much for fine or close work. 

The transparent muscse are best seen when lookin^r 
tip in the light, or against a white surface through a small 
aperture in a card, or with the lids partially closed. They 
consist of numerous small transparent bead-like bodies, 
some of them hanging together in rows or in clusters, 
whilst others are floatmg as isolated circles in myriads 
before the eye. They do not obscure vision, as every- 
thing is seen clearly through them, or by their side. If 
the eyes are suddenly turned upwards and then fixed, 
they will be observed by the patient to float slowly down- 
wards, as if gravitating to the fundus of the globe. They 
are perfectly innocuous, and merely represent the corpus- 
cles of the vitreous and debris of cells, which in certain 
lights become obvious to the eye in which they exist. The 
dmerent shapes assumed by these transparent muscaa are 
caused by aggregations of the corpuscles either into groups 
or strings. 

Opaque musose. — The second form of mote, which is 
often complained of, consists of one or more dark spots of 
different fantastic shapes, which are constantly floating 
before the field of vision, and shifting with the movements 
of the eye. They will appear suddenly, and remain for 
years without increasing or diminishing, or without the 
eye becoming in any other way affected. They will also 
disappear occasionally for montlia ox \cm^^T, wi<i then 
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tarn up again in their old familiar form. This, perhaps, 
may be explained by supposing that the body of which 
the mote is composed floated oat of, and was for a time 
accidentally kept from, the field of vision, when, again 
becoming free, it reappeared. The cause of these opaque 
muscaB it is difficult to ascertain. They may be the debris 
of cells congregated together, or opaque detached filaments 
from the connective tissue of the vitreous, or a little of 
the pigment of the uvea which has been accidentally de- 
tached from the ciliary processes and worked its way into 
the vitreous. Bonders, in speaking of muscaB volitantes, 
says: *'I succeeded in finding, on microscopic exami- 
nation, with Professor Jansen, some, and subsequently 
Avith Dr. Doncan, all forms in the vitreous humour of the 
human eye." He detected " pale cells and debris of cells 
in a state of mucine-metamorphosis ; fibres furnished 
with granules, and groups of granules with adherent 
granim.r fibres."* 

Treatment. — ^Best the eyes by abstaining from all 
close work, and avoid constantly looking for the musc89. 
If in bright lights they become visible without the patient 
searching for them, he should be provided with neutral- 
tint or dark cobalt-blue glasses. Tonicfi of quinine or 
iron frequently do good by improving the health, and 
rendering the eye and the mind of the sufferer less im- 
pressionable to little defects. No local applications will 
be of any service for the getting rid of tne true muscsa 
volitantes. The patient should be assured that they are 
not portentous of coming blindness, and that they may 
continue for years without causing anymore than their 
present annoyance. MtiacoB must not be confounded with 
scotomata, which are fixed blind spots in the field of vision, 
dependent on a complete loss of sensibility of a portion of 
the retina. 

OPACITIES OF THE yiTBEOTTS are a frequent 
result of disease of the iris, choroid, and retina, and 
especially of those affections which have a syphilitic origin. 
They may be due to inflammatory changes m the cells or 
connective tissue of the vitreous, or to small effusions of 
lymph, or to extravasations of blood. They are frequently 
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associated with a general turbidity of the vitreous, but 
they may also exist in large numbers when that struc- 
ture is perfectly transparent, so that with the aid of the 
ophthalmoscopic mirror these opaque bodies may be seen 
floating in a perfectly clear medium. The opacities 
may assume a variety of forms resembling either grains 
of soot, dark threads, or membranous expansions. When 
they are numerous, there is usually great impairment 
of vision; but this is often as much due to the disease 
which has led to their formation as to the impedi- 
ment they offer to the passage of light to the retina. 
Those which are placed deeply in the vitreous create 
the most confusion by throwing their shadows on to 
the retina. 

Treatment. — Opacities of the vitreous must be treated 
by attacking the disease which has given rise to them. 
Those which have a syphilitic origin, and are dependent 
on small plastic effusions, are more amenable to remedies 
than any of the other forms. For the filmy opacities due 
to haemorrhage nothing can be done. In the course of 
time they will shrink considerably, and many of them 
will disappear from the field of vision. The dense mem- 
branous opacities, which greatly obstruct vision by floatin^sf 
in front of the object, Von Graefe treated successfully by 
dividing with a fine needle, as in a capsular operation 
after cataract. 

SFABEXIKa S7NCHTSIS — Synchysis scinHllans,'^ 
These euphonious titles have been given to the beautiful 
appearance which is presented by sparkling flakes of 
cnolesterine floating in a fluid vitreous. They frequently 
abound in such quantities that they may be seen to descend 
in a perfect shower after every movement of the eye. With 
the ophthalmoscope the crystals of cholesterine look like 
chips of gold leaf, an& make the vitreous closely resemble 
the liqueur called gold-water. The cholesterine is pro- 
bably derived from blood, which at some distant period 
had been effused into the vitreous. 

FLUIDITY OP THE VITBEOTTS — Synchysis — is the 
beginning of the end of many of the diseases of the eye 
which lead to blindness. It may be due to ophthalmitis, 
or to inflammation of the iris, choroid, or retina. It is one 
of the terminations of sympathetic ophthalmia, and is a 
frequent result oi injuries of tlie ey^ wi(iOTK^«kjai«3L "mtk 
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deep or posterior intra-ocolar hsBinorrliage. It also 
nsuallj occnrs in hydrophthalmos, and in most cases of 
general stapbylomatoas enlargement of the globe. In 
many diseases, fluidity of the vitreous with softening 
of the eye follows increased tension: it is so in sym- 
pathetic ophthalmia, and in irido-choioiditis, and fre- 
quently also in glaucoma. It then indicates that the 
disease has done its worst, and atrophy of the tissues 
within the eje has commenced. A fluid vitreous does 
not necessarily imply a soft eye; the globe may in 
certain cases be of its normal tension, or it may be even 
glaucomatous and have its hardness increased. A soft 
eye, however, usually indicates a fluid vitreous, unless the 
diminution of tension has been caused by a recent escape 
of vitreous from an injury. Although a loss of con- 
sistence of the vitreous is commonly produced by some 
inflammatory disease, yet it may occur in eyes which 
have never suffered from an inflammatory affection and 
which still retain very fair sight. Such eyes, however, 
are prone to the early formation of cataract, and to 
detachment of the retina. This fluid state of the vitreous 
is frequently met with in extreme myopia associated with 
large posterior staphyloma, and in cases of cataract 
coming on in young people without any assignable cause, 
but probably due to defective nutrition arising from some 
constitutional ailment. 

A loss of vitreous occasioned by some penetrating 
wound is rapidly replaced by aqueous. Fresh vitreous is 
never generated. If the amount lost be small, no ill 
effects may follow, as sufficient aqueous will be kept 
secreted to supply its place ; but if the escape of vitreous 
be large, the eye usually suffers. For a while the globe is 
pinniped out by aqueous, but the supply after a time 
fails to meet the demand, and the eye nrst becomes soft, 
then shrinks, and ultimately all sight vanishes. 

FOBEiaX BODIES IN THE VITBEOTTS.— A foreign 
body may be lodged in the vitreous and remain there for 
a long period provided it does not exert any injurious pres- 
sure on any of the other parts within the eye. The 
danger is, that with the motions of the globe its position 
may be shifted, and falling to the fundus may then 
excite a dangerous inflammation, which may lead to 
destruction of the other eye from a^rcL^^jOas^Mi <s^§OL~ 
thalmia. 
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Treatment. — If the Foreign Body can be seen, an on- 
deavonr should be made to remove it. (See Article 
"Foreign Bodies within the Eye.") 

EJEMOBBHAQE INTO THE VITBEOTTS may take 
place, — I, from rupture of some of the vessels of the 
ciliary processes; 2, from choroidal hasmorrhage, the 
blood breaking through the retina and becoming extra- 
vasated into the vitreous ; or, 3, it may ensue from the 
rapture of a retinal vessel, but this is rare. 

Sudden and spontaneous haBmorrha^e from the ciliary 
vessels or from the vessels in the anterior portion of the 
choroid occurs occasionally in young and middle-aged 
persons. It is sudden in its attack, and very liable to 
recur. The symptoms are sudden loss of sight, in some 
cases partial, in others complete. If the pupil be dilated 
with atropine, a blood clot may be seen either between 
the lens and the ciliary processes, or behind the lens and 
lying upon the front of the vitreous. In the latter class 
of cases some of the blood will generally find its way into 
the vitreous, and will then be seen with the ophthalmo- 
scope as dark floating masses. 

The prognosis in these cases is much more favourable 
than in retinal hasmorrhage; when the blood clot is 
anterior to the lens, the recovery is usually almost com- 
plete, but when the blood has been extravasated into the 
vitreous, although the patient may regain much of his 
lost sight, yet the recovery is slow. 7'he unfavourable 
point in these cases is the liability to recurrence, as after 
each attack the eye becomes more damaged, and if the 
recurrences be frequent or severe, the sight may be 
destroyed. 

Blood effused into the vitreous is but slowly absorbed. 
If the clot be small, it gradually loses its colouring 
matter, and shrinks, and after a few weeks or months it 
is seen with the ophthalmoscope either as a small dark 
mass, or as floating filaments in the vitreous. If, how- 
ever, there has been much hsBmorrhage, loss of the eye is 
certain to follow. To allow the blood to be extravasated, 
the hyaloid has to be ruptured, and wherever the blood 
forces its way, it breaks down the texture of the vitreous. 
From this mutilation of structure the vitreous does not 
recover ; it atrophies, loses its consistence, and becomes 
fluid. The blood clot softens and is gradually dissolved, 
and its colouring matter Btains the N^hole of the fluid 
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which occupies the vitreous space to a yellow or brownish- 
yellow tinge, which colour may last for years. The mis- 
chief, however, does not end here : for, as the vitreous 
becomes fluid, it diminishes in bulk ; and the retina, 
losing the support which it had received from the healthy 
vitreous, falls forward and becomes detached. 

Treatment. — Eest to the eyea by abstaining from read- 
ing or close work, and the avoiding of stooping positions. 
If there be pain the lot. atropise (F. 39) may be used, or a 
fold of lint wet with cold water may be laid over the 
closed lids. The medicines from which I have seen the 
most benefit have been the liquid extract of ergot (F. 72) 
and the iron alum (F. 88), given twice a day and continued 
for some weeks. The bowels should be kept regular, and 
a saline purgative given once or twice in the week if there 
be any tendency to constipation. 



CHAPTER IV. 

DISEASES OF THE CRYSTALLINE LENS. 

CATABACT is an opacity of the lens. In the great 
majority of cases the opacity is Confined to the lens sub- 
stance, the capsule remaining transparent. 

Capsular Cataract is the term used when the 
opacity is apparently limited to the lens capsule. 

Capsulo-lenticiilar Cataract is when there is 
opacity of both the lens and its capsule. 

CAUSES OP CATABACT. — ^Whatever interferes with 
the due nutrition of the lens tends to produce cataract. 

a. It may occur from old age ; it is then oUe of the 
results of senile decay, and has oeen rightly called '' senile 
cataract." 

j9. It may bo dependent on a constitutional disease in 
which the general nutrition of the body fails, as in dia- 
betes. This form is recognized as a " diabetic cataract." 

y. It may be due to disease of the deep structures of 
the eye, tne choroid and retina, to which it is indeed 
secondary. This class is (^stinguished «» " ^'yjwtkSiSix^ 
cataract. 
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d. It may be produced by injury, and it is then termed 
" traumatic cataract." 

€. Lastly, it may be congenital, or infantile. 

CATARACTS may be divided primarily into two great 
classes — soft and hard cataracts. 

I. SOFT CATARACTS may occur at any period 
between infancy and thirty or thirty-five years of age. 
They may be congenital, or they may be aependent on 
one or other of the causes already related ; the consistence 
of the cataract being mainly determined by the age of the 
patient. 

CONGENITAL AND INFANTILE CATARACTS. 

THE CONGENITAIi CATABACT, as its name implies, 
is a congenital defect, and differs from the infantile 
cataract which comes on after birth. Congenital cataracts 
are usually shrunken opaque lenses in eyes which are 
below the normal standard m size. They are frequently 
associated with nystagmus or involuntary oscillations of 
the globe,* and occasionally with congenital deficiencies, 
such as microphthalmos or small ill-developed eyes ; or 
with a stunted bodily growth ; or occasionally with mental 
impairments, varying from slight imbecility to idiocy. On 
the other hand, it is only right to say that I have seen 
congenital cataracts in well-grovm patients, with good 
mental and bodily development. 

THE INFAKTIIjE CATABACT comes on after birth, 
and occurs in well-developed eyes. It is usually discovered 
during the early years ot infancy, and is frequently asso- 
ciated with infantile convulsions. 

There are two kinds of infantile cataract, each of which 
requires to be specially noticed — the " lamellar" and the 
" corticaL" 

Lamellar Cataract. — ^This form presents a peculiar 
and characteristic appearance. Within the lens there is 
seen a central opacity surrounded by a transparent mar- 
gin, in which are occasionally a few striaa and opaque 
specks. The central nucleus and the superficial lamella 
of the lens are clear, and between these is a layer of 
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opaque matter of a uniform density, wliich constitutes the 
cataract. This is the usual form of infantile cata- 
ract. The sight is always more or less dim, and this 
defect is often attributed to myopia, as, to increase the 
size of the retinal images, the child holds his book dose 
to his eyes. When the circumference of the lens is clear, 
the signt is improved by slight dilatation of the pupil, as 
in reading with his back to the light. Mr. Jonathan 
Hutchinson has shown that lamellar cataract is generally 
connected with an imperfect development of the enamel 
of the teeth. He says, '* It is wholly diiferent from that 
met with in congenital, syphilis, and consists not so 
much in alteration of the form of the teeth as in defective 

development of the enamel." "The incisors, the 

canines, and the first molars are the teeth which suffer 
most ; and as a rule, with but very few exceptions indeed, 
the bicuspids escape entirely. Tne contrast between the 
clean, white, smooth enamel of the latter, and the rugged, 
discoloured, spinous surface of the first molar, is often very 
striking. The first molars may, indeed, be counted as the 
test teeth as regards this condition ; just as the upper 
central incisors are in that which is due to syphilis. In 
these teeth it occurs equally in both jaws. They are 
sometimes affected when all tne other teeth escape, and I 
believe they never escape when the others suffer."* 

The Cortical Cataract is where the opacity com- 
mences in the margin of the lens, and is seen as opaque 
striae running from its circumference towards its centre. 
In the early stage of this form of cataract, the interme- 
diate spaces are clear, and through them the fundus of 
the eye can be examined with the ophthalinoscope ; but 
patches of cloudiness or opaaue dots soon appear in 
different parts of the lens, ana these gradually diffuse 
themselves and ultimately render the whole opaque. 
This form of cataract is rare in infancy. 

Treatment — ^1. of Congenital Cataract. — If there 
is a small shrunken lens, consisting chiefly of opaque 
capsule, and with but little lenticular matter, the 
best plan is, having dilated the pupil with atropine, to 
make an opening well within the margin of the cornea 
with a triangular iridectomy knife, and through the 
wound to introduce a pair of iris forceps and seize the 
shrunken lens and draw it out. 
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If there should be any prolapse of the iris, it is better 
to snip it off with a pair of scissors than to return it. 

If the leas should not be much shrunken, and there 
is eyidently some lenticular matter, then an operation 
for solution or linear extraction may be performed. 

2. Infantile Cataract. — In those cases in which the 
opacity is central, and the margin of the lens clear, and 
where there is reason to hope that the cataract is not 
progressive, an artificial pupil may be made either by 
a small iridectomy (page 99) or by a broad needle and 
Tyrrell's hook (page 101) opposite to that portion of the 
inner margin of the lens which is transparent. Good 
sight is often thus secured, and with less risk than that 
which accompanies the removal of the lens by solution. 
The patient sees through the margin of his own lens, 
and is able to use his eyes without the aid of cataract 
glasses. It should be remembered that in after years, 
when the whole lens becomes opaque, another operation 
will be required for its removal. 

The operations which are suited for lamellar or other 
forms 01 soft cataract are — 

1. Solution and absorption of the lens. 

2. Linear extraction. 

3. The suction operation. 

OFEBATION BY SOLUTION — Keraionyxis — consists 
in breaking up with a fine needle the central portion of 
the capsule of the lens, so as to freely admit the aqueous, 
and allow it to exert its solvent influence on the lenticular 
matter. A description of this operation is given at page 
141, under the heading of ** the first stage of the opera- 
tion of linear extraction," the only difference being that 
the lens substance should not be quite so freely com- 
minuted. The precautions which are there given, both 
Srior to and after the operation, with reference to the 
ilatation of the pupil, must be rigidly followed. Occa- 
sionally one needle operation will suffice, but generally it 
has to be repeated two or three times before the whole 
of the lens is absorbed. The intervals between each 
operation must be regulated by the progress of the case ; 
from three to six months is the time which is usually 
required. If after one of the needle operations the 
swollen lens should press injuriously on the iris and 
produce symptoms of irritation, the second stage of 
linear or saction extraction, page 14^> %\io\Mbe at once 
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X>erforined, and the lens, or what remains of it, be re- 
moved. 

This method of dealing with a congenital or soft 
cataract is nndoubtedly the safest of all the operations, 
and I believe the results on the whole are the most satis- 
factory. It presents, however, these difficulties : the 
process of the absorption of the opaque lens occupies a 
long period, and it is essential for the safety of the eye 
that the patient should continue during that time under 
the supervision of the surgeon, 

LINEAB EXTRACTION OF CATABACT.— The 
operation known as Gibson's, from the late Mr. Gibson 
of Manchester, having first suggested and per- 
formed it, is now recognised and practised • * • 
with some sHght modifications, under the name 
of linear extraction. 

It is well adapted to a large majority of the 
cases of soft cataract, but it is an operation 
which requires great care and great delicacy 
of manipulation. 

Prior to performing the operation, the pupil 
should be fully dilated with atropine, so that 
the whole of the lens may be under the observa- 
tion of the operator, and the iris may be drawn 
away as far as possible from the chance of injury. 

Tne operation may be divided into two stages. 

The first stage of the operation is to break up with 
a fine needle (Fig. 24) two-thirds of the anterior capsule 
of the lens ; and by carefully moving the needle through 
the soft lenticular matter, so to comminute it that every 
portion of it may be brought in contact with the aqueous. 

Great care must be taken not to injure the posterior 
layer of the capsule of the lens, as by so doing the hya- 
loid membrane would be ruptured, and the vitreous 
mixing with the particles of the lens would materiaUy 
interfere with the due action of the aqueous humour on 
them, and also render more difficult the second part of 
the operation. 

The difficulties which may beset this stage of the 
operation are — 

1. The lens-capsule may be so toush that the point of 
the needle will puncture but not lacerate it, and all 
attempts to tear an opening will only c^tv.^^ \>aa VsoANsi 
shift about before the preBSuxe oi \)cl^ tm^^^ ^^iOass^ 




142 DISEASES OP THE CHYSTALLINE LENS. 

making any sufficient rent in the capsule. In sucb a 
case two needles shoald be used. The first needle should 
be introduced through one side of the cornea into the 
centre of the lens-capsule so as to fix the lens, whilst the 
second needle is passed through the opposite side of the 
cornea and made to penetrate the capsule at the same 
spot at which the first needle entered. The points of the 
two needles should now be drawn apart, and thus a free 
opening may be torn in the capsule without exerting any 
strain upon the suspensory ligament of the lens. 

2. The central portion of the anterior capsule of the 
lens may be chalky or semi-opaque. When this is the case, 
the neecUe which is used to break up the lens substance 
shonld before its withdrawal from the eye detach the 
semi-opaqae portion of capsule. A free opening should 
then be made with a broad needle in the cornea at a point 
corresponding with the pupillary edge, and with a pair 
of iris forceps the semi-opaque capsule should be seized 
and drawn out of the eye. 

After the operation, the patient should be kept in a 
darkened room, but not in bed, and a solution of atropine 
of tiie strength of gr. 2 ad aqu89 ^ 1 should be dropped 
into the eye twice a day. 

The second stage of linear extraction consists in 
removing the broken-down lens through a small linear 

Fig. 26. 




opening in the cornea. Before it is attempted, if nothing 

has happened since the first operation to necessitate its 

immediate performance, sufficient time should be allowed 

to elapse for all the transparent portions of the lens to 
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become opaque, and some what macerated by the aqueous. 
From three to six days will be about the time required 
for the desired changes to take place, bat much depends 
on the condition of the cataract at the time of the 
operation, and upon the extent to which the capsule has 
been torn, and tne lenticular matter broken up. 

The pupil being widely dilated with atropine, an opening 
is to be made in the cornea with a broad needle (Fig. 26) 
at a point just external to where the pupillary margin of 

the iris is seen. Instead of insert- fio. 27. 
Fio. 26. ing the needle through the cornea 
directly from before backwards, 
it should, as Sir W. Bowman has 
suggested, be made to pass ob- 
liquely inwards through the la- 
mella) of the cornea, as is repre- 
sented in Fig. 25. The aperture 
thus made will be valve-shaped, 
the object being, that the curette 
in and after its introduction shall 
not press at all upon the iris. 

A sufficient opening having been 
made, the curette (Fig. 27) is next 
to be introduced, and this should 
be done with a gentle lateral 
motion. The eye being still held by the surgeon with a 
pair of forceps in the most convenient position, the 
curette is moved gently from side to side, pressing slightly 
on the mouth of the wound to permit the aqueous with 
the softened lens to flow down its groove. When the 
largest portion of the lenticular matter has escaped, small 
opaque pieces will occasionally be seen which have not 
flowed away in the stream ; these may be followed by the 
curette, ana on the point of it being dipped beneath them, 
they will also escape along its groove. All the move- 
ments of the curette must be conducted with the greatest 
caution, as it is essential that the posterior capsule should 
not be broken. When this accident happens, the opaque 
fragments of lens become entangled in tne vitreous, and 
no rurther attempt should be m£ule to remove them. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and the pupil is to be kept under the in* 
fluence of atropine. 
When it is deemed advisable to e^twA, %, ^Qi\» ^'ftX»Kw:5^ 
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I mucli prefer the ''linear extraction'* to a suction 
operation. 

EXTBAOTIOK OF SOFT CATABACT BY STJC- 
TION. — This method of removing a soft cataract was 
reintroduced hy Mr. T. Pridgin Teale, jun., of Leeds, who 
suggested the operation, and performed it with success in 
December, 1868, on a young man who had a traumatic 
cataract. 

The extraction of the lens by suction maybe completed 
in one operation, but my own feeling is that it is better, 
as a rule, to divide it into two stages. The first stQrge 
is the same as the preliminary needle operation for linear 
extraction describe at page 141. Two, three, or four 
days having elapsed, the second stage or suction part of 
the operation may be performed, and the whole lens, now 
opaque and diffluent, will be readily drawn through the 
tubular curette of the instrument. 

The second stage, or the suction part of the 
operation, may be performed as follows: — The pupil 
having been previously fully dilated with atropine, an 
opening is made in the cornea with a broad needle imme- 
diately within the pupillary margin of the dilated pupil, 
sufficient in size to allow of the easy entrance of the tubu- 
lar curette. A delicate manipulauon of the instrument 
is required to move it from pomt to point, so as to place 
the open mouth of the curette in tne most favourable 
positions for sucking in the lens matter without in any 
way injuring the iris. The suction power must be care- 
fully regulated by the operator, who is able to arrest it 
instantly if necessary. 

In the suction instrument made by Messrs. Weiss of 
the Strand (Fig. 28), the suction is obtained through a 
delicate metal syringe placed at one extremity of a glass 
tube, which is furnished at the other end with a tubular 
curette, the aperture of which is countersunk. The 
syringe is so contrived, that with one hand the piston 
can l^ worked, and the movements of the curette within 
the eye guided, whilst the other hand is left free te fix the 
globe with a pair of forceps. 

In the instrument devised by Mr. Teale, the suction 
power is applied by the mouth of the operator. It con- 
sists of a glass tube, to one end of which is fastened a 
tubular curette, whilst to the other extremity is attached 
a piece of india-rubber tubing mth a §lasa mouth-piece. 
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XL BABD CATAHACTS 

are characterized by a firm 
nnclens, and may occur at any 
period of life after thirty-five 
or forty years of ^e. Both 
ejes are nsnallj affected, bnl 
liot BimoltaneouBly. In the 
majoiity of caseB the cataract 
commences in the left eye, 
and in its Bobsequent pro- 
grese keeps in advance of the 
cataract m the right. There 
are different forms of hard 
cataracts, vhich are diatin- 
^njshed from each other— 1, 
Dv the part of the lens in 
miioh the opacity begins ; 2, 
by its general appearance; 
and 3, ty the age of the 
patient. 

ITuolear Cataracts are 
those in which the opacity 
oomntences in the nucleus, 
the marginal portion of the 
lens remaining for a time 
transparent. 

Striated Cataracts.^ 
The opacity first shows itself 
in opoqne lines in the cor- 
tical substance of either the 
anterior or posterior surface 
of the lens, or ia some cases in 
both simnltaneonsly. These 
striw radiate from the cir- 
cumference towards the 
centre of the lens. 

Block CataTaotB.~There 
are two classes of cataract 
to which the name blachhas 
been given — 1, to the hard 
opaque senile lenses, in which 
the nucleus has acquired an 
exceptionally darb reddish- 
brown colour ; 2, to those 
rare cases in which b lens 
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with commencing cataract has become darkly stained 
with haamatine from some prior extravasation of blood 
into the a^aeons chamber. Dissolved in the aqueous, 
the hsematme has permeated the lens capsule and been 
deposited in the lens substance. 

Senile Cataracts usually occur from fifty to fifty-five 
years of age. They may be either nuclear or striated. They 
vary greatiy in consistence, but are always distinguished 
by the presence of a distinct firm nucleus. In some cases 
the nucleus is small and hard, with a good deal of soft 
cortical matter surrounding it ; in other patients the nu- 
cleus is large, hard, and amber-coloured, and with scarcely 
a trace of cortical substance. Lastly, there is a third class 
of senile cataracts, in which there is a small or medium- 
sized nucleus surrounded by an opaque but fiuid cortex. 

The progress of hard cataracts is very variable. 
In one patient its formation will be very rapid, whilst in 
another it will take many years before the whole lens 
becomes opac[ue. A^in, it may be slow in the early stage, 
but develop itself quickly in the last. 

Treatment of hard Cataracts.— As a rule it is 
wise to postpone an operation for the extraction of a hard 
cataract until the whole lens is opaque. This may be 
always conveniently done when one eye only is affected ; 
but it often happens that the cataract is slowly advancing 
in both eyes, and the sight has become so far dimmed as 
to prevent the patient following the business on which his 
daily bread depends. In such a case the patient cannot 
afford to wait, and one of two courses may be pursued. 

1. The lens may be removed from one eye by an extrac- 
tion operation with iridectomy, see p. 162. H some soft 
cortical matter remains behind, the pupil must be kept 
dilated with atropine after the section has united. 

2. Before attempting any operation the surgeon may 
tear through the central portion of the lens capsule with a 
fine needle, so as to admit freely the aqueous to render 
opaque the transparent portions of the lens. The patient 
shoidd then be placed for a few days in a darkened room 
and the pupil kept under the influence of atropine, so as 
to ward off any of the inflammatory effects which prick- 
ing a hard lens will sometimes produce. When all irrita- 
tion has subsided, the opaque lens may be extracted bj 
the operation the surgeon may select. 

When both eyes are affected with cataract, the two 
operatiima should never be ]^Tform.Qd at the same time. 
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The risk is too great. Some accidental cause, wliicli on 
a future occasion might he averted, may influence the 
patient unfavourahlj, and hoth eyes may be lost. No 
operation should he done on the second eye until the 
result of the first has heen decided. 

For the extraction of a hard cataract one of the follow* 
ing operations may be selected ; — 

FLAP EXTBACTION OPEBATION FOB CATA- 
BACT. — ^The principle of this operation is to make a sec- 
tion of the cornea of such a size as will admit of the easy 
exit of the lens. The incision should be confined through- 
out its extent to the true corneal tissue. The patient 
should lie on a couch with his head slightly raised, and 
the operator should stand behind. If he is ambidextrous, 
the knife should be held in his right hand for the right 
eye, and in his left for the left eye ; but if he is unable 
to work with his left hand, he must stand in front of 
the patient, and make the corneal incision in the left eye 
with his right hand. 

Operation. — First Step. — The upper lid is to be raised 
by the index finger of the operator, and maintained in this 
position by its tarsal margin being pressed slightly against 
the edge of the orbit, whilst the pulpy end of his middle fin- 
ger is placed against the sclerotic on the inner 
side of the globe, to prevent its rolling inwards 
before the point of the knife has transfixed the 
cornea. The lower lid is to be drawn down 
by one finger of the assistant, with which he 
presses it against the malar bone, so as to 
avoid making any pressure on the eye. The 
point of a Beer's or Sichel's knife (Fig. 29), 
with its edge upwards, is now made to enter 
the cornea, just within the corneal margin, 
and at about the level of the centre of the 
pupil. The blade is then thrust steadily on- 
wards across the anterior chamber in front 
of the iris, until its point transfixes the cornea 
at a spot corresponding to that at which it 
entered. The section is to be completed slowly 
in the withdrawal of the knife, the edge of 
which is to be directed slightly forwards as it 
cuts its way out. A too rapid completion of 
the incision is apt to be followed by a s^a.^- 
modic contraction of the musdeE oi ^hx^ ^l^ 

l2 



Fig. 29. 
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witH an escape of the lens, and very probably of a part oi 
the vitreoas also. 

When there is much spasm of the ocular mnscles oi 
straining. on the part of the patient, it is often wise tc 
draw out the kniie before qnite finishing the section, and 
thus leave a small bridge of cornea to be cut through with 
a small secondary knife (Fig. 30), after the capsxde* hai 
been opened. 

The second step of the operation is to teai 
through the anterior capsule of the lens. The patient is 
told to look downwards at his hands or his feet, so as 



Fig. 80. 



Fig. 31. 



Fig. 32. 



/i 




to expose fully the corneal wound, through which the 
ordinary pricker, or Graefe's cystotome (Figs. 31, 32) 
is then mtroduced sideways, and the capsule freely 
opened. 

The third step is the evacuation of the lens through 
the corneal section. The patient is again directed to look 
towards his feet, when the operator places the point of 
his finger on the upper eyebd, and presses gently on the 
globe, whilst he applies the side of the curette (Fig. 27) 
along the lower lid, through which he exerts a steady 
pressure on the eye, which, if necessary, is so regulated 
as to alternate with that being made by the finger above. 
As the lens begins to escape through the wound, the pres- 
sure on the globe must be relaxed ; and in many cases, 
just before its expulsion is completed, it must be entirely 
removed, aa the too rapid exit oi tliQ lenci^ \& oi^u «Acom- 
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panied bj an escape of vitreous. After the operation is 
completed, and before finally closing the lids, one or two 
drops of gutt. eseri89 (F. 18) should be dropped into the 
eye. By contracting the pupil it tends to prevent pro« 
lapse of the iris. 

ACOIDBNTS WHICH MAT HAPPEN IN THE 
COUBSE OF THE OPEBATION. — a. The aqueous 
may escap^ too soon, so that the iris may fall in front 
of the knife. When this happens the operator should 
press .the cornea gently agamst the blade with one 
of his fingers, whilst at the same time he continues 
the section with the edge of the knife turned slightly 
forwards. By this manoeuvre the iris will often be 
made to recede, and the section be completed without 
cuttiv^ it. 

/3. ^e section may be too small. When this is the 
case, the incision should be enlarged with a secondary 
knife. 

y. The vitreous may escape before the lens. This 
may be caused by the* incision being carried into the 
sclerotic, or from the straining and struggling of the 
patient. When this casualty occurs, all pressure on the 
eye should bo at once released, and the lens should be 
withdrawn from the eye, if possible, in its capsule, by 
one of the spoons (Figs. 33, 34) used in the traction opera- 
tion for cataract. 

8. Deep intra-ocular haBmorrhage may occur. This is 
the most fatal accident which can happen; the eye is 
always irrecoverably lost. It most frequently occurs in 
eyes which are glaucomatous, or otherwise previously 
diseased. The bleeding usually takes pjlace from between 
the choroid and sclerotic. (See Article HiEMORRHAGB 
BETWEEN Choroid and Sclerotic.) 

THE TBAOTION OPEBATION FOB CATABAOT 

was first suggested by Yon Graefe for those forms of 
traumatic cataract where the nucleus was too dense to 
be easily removed by linear extraction. His assistant, 
Dr. Schuft (now Waldau) extended the application of 
this operation to cases of ordinary cataract, and designed 
a series of scoops for the drawing out of the opaque 
lens from the eye. His description of the operatioTLia 
published in the Boyal LondouL Op\i^i^^s3iXDC^<I^ ^oiis'^^^aN. 
Reports, vol iii, page 159. Tli© o\>\^<i\. ol >2>aa o^x'aSotfS^ 
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is to draw the opaque lens out of the eye through a slit- 
like opening, in preference to the large incision with the 
corneal flap. 

The fiiist stage of the operation is to make an 
incision in the margin of the cornea at the corneo-sclerotio 
junction with a lance-shaped iridectomy knife. The 
opening should always be made suflBlciently large to allow 
of the easy introduction of the scoop, and the ready 
escape of the lens. If the aperture is found on the 
withdrawal of the knife not to be ample enough, it should 
be enlarged laterally by a pair of scissors. A piece of 
iris is next to be exercised as in the operation for iridec- 
tomy, p, 99. 

The second stage of the operation is to tear 
through the capsule of the lens. This is to be done with 
an ordinary pricker (Fig. 31), or with Von Graefe's 
fleam-cystotome (Fig. 32), which should be gently in- 
troduced sideways through the section, so as to avoid 
tearing the iris or scratching the inner surface of the 
cornea. 



Fig. 33. 



Fio. 34. Fig. 35. 



Fig. 36. 






Fig. 33, Front view of Critchett»8 spoon. Figs. 34, 35, Front and 
side view of Bowman's spoon. Fig. 36, Taylor's scoop. 

The third stage of the operation is the with- 
drawal of the lens from tVie e^e, 'tViHa S» ^^^OTK^^3^^5M^^ 
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br gently introdadng the traction instrament through 
the wound, using scarcely any perceptible force, but 
urging it onwards by one or two slight lateral move- 
ments, directing it at the same time m'st a little back- 
wards, so as to insinuate its extremity between the pos- 
terior surface of the lens and its capsule, and then 
downwards and slightly forwards, allowing it almost 
by its own weight to follow the posterior curvature of the 
lens. Having secured the lens within its grasp, the in- 
strument is to be gradually withdrawn, slightly depress- 
ing its handle during this movement, so as to draw the 
lens with it out of the eye. If the whole lens, as occa- 
sionally happens, is brought out with the first with- 
drawal of the instrument, the operation is completed. 
Grenerally, however, some soft lenticular matter is left 
behind, and sometimes some fragments of the nucleus 
which have become detached. A cataract spoon must 
now be reintroduced to bring away the lens matter which 
remains. 

This operation is seldom performed except in cases of 
dislocation of the lens, when it is generally desirable to 
extract the lens in its capsule with one oi the traction 
instruments. 



aBAEPE*S MODIFIED LIKEAB 
BXTBACTION.— The principle of 
this operation is the extraction of 
the lens through an almost straight 
opening, the arc of a large circle made 
in the sclerotic close to the margin of 
the cornea. 

The lids should be separated b^ a 
stop-speculum, and the globe steadied 
by a pair of forceps in the left hand 
of the operator, with which he takes 
hold of the conjunctiva and deep 
fascia at a point just below the 
centre of the cornea. The point 
of a fine knife (Fig. 37) is then 
inserted at A Fig. 38, about \"' from 
the margin of the cornea ; it is first 
to be directed towards G, so as to 
extend slightly the inner wound, and 
when it has fairly entered the anterioT 
chamber, it ia to be turned upwat^a 



Fig. 37. 



i\ 



Fig. 38. 
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to B, where the connter-puncture ia made. The blade is 
now pushed on a little way in the scleral plane, and 
then being tamed steeply forwards, it should cut its 
way out. The section should be completed in the with- 
drawal of the knife. The length of the incision must be 
proportioned to the size and density of the lens. A small 
iiap of conjunctiya is generally made with the sclerotic 
section. 

A portion of iris is next seized with the iris forceps and 
cut off, taking care that no ends of it are left in the 
edges of the wound. The lens-capsule is then opened 
with the cystotome; and finally the lens is made to 
escape through the scleral incision by one of the methods 
described at page 153. 

The objections to Graefe*s operation are, from the 
incision being made in the sclerotic,. there is a tendency 
to produce sympathetic ophthalmia in the other eye, a 
calamity I haye known happen seyeral times. There is 
also a ^eater risk of loss of yitreous than when the 
section is made either in the cornea, or through the 
comeo-sclerotic junction. 

The operation which I perform, when the patient is 
able and willing to take an aiuesthetic, is the following : — 

The speculum haying been introduced between the lids, 
and the eye fixed by seizing a small fold of the conjunc- 

Fio. 39, 




tiya near the mar^n of the cornea with the fine-toothed 
forceps, the section of the cornea is made with a 
Graele's knife (Fig. 37), the point of which should enter the 
Jnargm of the cornea on a leyel with the upper edge of 
^he pupil, as represented in "Pig. ^^. 1 t^\^W \ft ^ii^&ne 
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the section to the oornea, and not to trespass on the 

sclerotic. 

. A and B in Fig. 39 show the points of entrance and exit 

of the knife in the incision. A piece of iris is then to be 

seized with the iris forceps, and being drawn ont of the 

woond, removed ^ith one snip of the scissors. The 

capsnleis next opened with the pricker. 

Fig. 40. 




The last step in the operation is to expel the lens from 
the eye through the corneal wound. Tnis is facilitated 
by several manoeuvres. 

1. The method I prefer is to press with the curette 
slightly against the sclerotic edge of the wound, so as to 
cause It to gape, whilst a sUding upward pressure is made 
against the lower edge of the cornea with the back of the 
tortoise-shell spoon. (Fig. 40.) 

2. If the eye is turned much upwards, the globe may 

Fig, 41. 




Fig. 41 shows how the knife is held during the extrac- 
tion of cataract. The handle near the blade rests on the 
side of the extremity of the middle finger, and against the 
end of the ring finger, the end of the thumb steadying the 
handle from above. In the woodcut, the operator ia sw^- 
posed to be behind the headoi tYveip^\\eTiV wA\3^^<i\Rrw.>^^^ 
on the right eye. 
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be drawn downwards with the fixiug forceps, and at the 
same time an apwurd preaanre be made against the lower 
edf^ of the cornea with the tortoise-ehell apoon. 

3. If preferred, the method recommended in the Article 
on Flap Extraction of Cataract may be adopted. 

The lids are now to be closed with a single narrow strip 
of adhesive plaister placed acroaa their margins, and the 
cataract bandaf^e applied. 

When, from any cause, the anoesthetic ia cot given, I 
perform a flap extraction, but malce the corneal section 
with a Graen's knife. (See Flap Extraction, p. 147.) 
The section made with a Graefe's knife is the arc of a 
larf^r circle than that made with a Sichel'a, and is less 
c£ a flap. No specalnm nor fixing forceps are required, 
and no iris ia excised. The operation ia thus made with 
bat little anflerinfj, aod the danger of Ions of self-control 
on the part of the patient, as far as possible, avoided. 

I prefer it to Liebreich'a operation, aa the section is 
entirely within the cornea. The cases best snit«d for 
this operation are senile cataracta in thin, wiry patienta, 
who have rather deep-set eyes, and who possess good 
control over their emotions. 

UBBBBICH'a OFEBATIOH POS CATABAOT. — 
The following is Dr. Liebreieh's description of his opera- 

" The incision of the cornea is to be made with the 

smallest poasible Graefe's knife in the following manner : 

" Pnnotnre and contra-punctnre are made in the sclero- 

Fra. 42. 




t»i about one millimetre beyond the cornea, the whole re- 
maining incision passing witb & ^erj «\\^\^ cux^^ ^f^^fja. 
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the cornea, so that the centre of it is about one millimetre 
and a half distant from the margin of the cornea. (Fig. 
42.) This incision can be made upwards or downwards, 
with or without iridectomy, and the lens can be removed 
through it with or without the capsule. 

" It, as I now practise, the extraction is made down- 
wards without iridectomy, the whole operation is reduced 
to the greatest simplicity, and does not require narcosis, 
assistance, elevator, or fixation; and only two instruments 
— ^namely, Graef e's knife and one cystotome, with Daviel's 
spoon."* 

PAaENSTECHEB'S OPEBATION FOB OATA- 
BACT differs from all the others in that he removes the 
lens in its capsule entire. He makes a flap incision, usually 
downwards, and entirely through the sclerotic, leavinga 
small bridge of conjunctiva at the apex of the flap. He 
next excises a lar^e segment of the iris, and then completes 
his section by dividing the conjunctival bridge. By gentle 
pressure on the eye he now endeavours to urge the lens in 
its capsule through the sclerotic wound, but should he fail 
in doing so, or if any vitreous should escape, he at once 
introduces a scoop behind the lens, and draws it out of 
the eye in its capsule. Pagenstecher states that on 
several occasions he has succeeded in thus extracting the 
lens without the loss of any vitreous, notwithstanding 
that in some of the cases it was accomplished bv the aid 
of the scoop. He also refers to the remarkable absence of 
iritis after this operation. 

MAONAMABA'S OPEBATION FOB CATABAOT.— 

The following abstract is from Mr. Macnamara's account 
of his own operation : — 

** The pupu having been fully dilated with atropine, the 
patient laid on his back, and placed under the influence of 
chloroform, the operator adjusts a stop-speculum. Sup- 
posing the right eye is to be operated upon, the surgeon 
standing behind his patient, with a pair of fixing forceps 
seizes a fold of the conjunctiva together with the tendon 
of the internal rectus so as to have a steady firm hold of 
the eyeball, and in the other hand takes a short and 
broad-bladed triangular knife, and thrusts its point 
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throngh the line of junction of the cornea and sclerotic, 
pn the temporal side of the eye. The blade of the knife 
is to be passed steadily onwards, nearly np to its heel, so 
that the incision made throngh the sclerotic is at least 
half an inch long. The knife being laid on one side, bat 
the specolam and hold of the internal rectus retained, the 
scoop is to be inserted so far into the anterior chamber as 
to enable us to reach the margin of the pupil ; the handle 
of the instrument being raised, and its rounded extremity 
depressed, the latter evidently rests on the capsule of the 
lens, immediately within the margin of the pupil. The 
scoop is now to be slightly withdrawn, still keeping its 
extremity on the lens, but so as to draw open the pupil 
far enough to enable us to pass the scoop round the outer 
circumference, and thus behind the lens, the scoop being 
thrust onwards along the posterior capsule, until its 
toothed extremity emoraces the inner margin of the lens ; 
in this way the lens comes to lie in the concavity of the 
scoop, and may be removed from the eye, if possible, 
without breaking the capsule. Should the capsule of the 
lens be ruptured, however, during the above-described 
manipulation, the bulk of the lens must still be drawn 
out of the eve by means of the scoop ; and subsequently 
particles of lenticular matter remaming in the anterior 
chamber must be taken away."* 

TBEATMENT OF THE ETE AFTER AN EXTRAC- 
TION OF THE OATAEACT. — ^After the operation is 
completed, both eyelids should be gently closed, and a 
Moorfields bandage (F. 1) applied; and the patient 
should then be placed in bed in a darkened room with the 
head slightly raised. If the case progresses favourably, 
the patient may be allowed to get up after thirty-six 
hours, and lie on a sofa, or, if in a hospital, rest on the 
outside of his bed. After u flap extraction, the lids should 
not be opened to look at the eye until the seventh day ; 
but alter a modified l^ear, or a traction, operation, the 
eye may be examined with safety on the third or fourth 
day. The bandage should be changed night and morning, 
as the flow of tears renders the linen wet and uncomfort- 
able. If the lids become gummed together, a piece of 
linen wet with tepid water should be drawn a few times 
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across their tarsal borders, and then gently pulling down 
the lower lid with one finger, they may be sufficiently 
parted to allow any pent-np tears to escape. If the patient 
should complain that the cotton- wool pad makes the eve 
hot, it may be removed, but the fold of linen over the 
eyes and the bandage should be continued. After about 
eight or ten days the bandage may be given up, and a 
broad shade be worn over both eyes. Three or four times 
during the day the lids should be bathed with tepid 
water, or, if there is any irritation, with the belladonna 
lotion (F. 40). When there is restlessness after tiie 
operation, an opiate, or, what is better, a subcutaneous 
injection of from one-sixth to one-fourth of a grain of 
morphia should be given at bedtime ; and if the patient 
complains of severe pain in the eye, sufficient to prevent 
sleep, two or three leeches should be applied to the 
temple. If these fail to give relief, the bandage should 
be removed, and a fold of linen wet with cold or iced 
wat^ should be laid over the closed lids, and changed as 
often as it becomes hot or dry. A mild purgative must be 
ordered if necessary, so as to insure the regular daily 
action of the bowels without straining. The patient 
should be allowed his regular diet, with the exception of 
the day of the operation, when 1 generally advise only 
beef -tea and farinaceous food. 

The Casualties which may occuk aptbe an Extbac- 
TioN OF A Hakd Oataeact are: — 

1. Prolapse of the iris. This is peculiar to the flap- 
extraction, and to those operations in which no portion of 
the iris is removed. 

2. Iritis. 

3. Suppuration of the cornea. 

4. Acute ophthalmitis and suppuration of the globe. 

5. Imperfect union of the corneal wound, and conse- 
quent fistula. 

6. Cystoid cicatrix. 

1. Prolapse of the iris may come on from the first 
to the fifth day after an extraction operation in which no- 
portion of iris has been excised, and sometimes even later. 
It is the most frequent cause of failure of flap extraction, 
and in many cases seems to be due to the irritation excited 
by some cortical lens matter left in the pupil at the timA 
of the operation* It is, however, oilessi '^xcAw^t^^W^ ^cnssis^ 
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spasmodio action on the part of the patient, such as 
coughing or sneezing, or by some violent emotion. 

Treatment. — At first apply a compress bandage (F. 3), 
and leave the prolapse alone. If after a fortnight or 
three weeks the prolapse continues large and shows no 
tendency to subside, it may bo pricked at two or three 
points with a fine needle, and the compress be reapplied. 
This pricking operation may be repeated two or three 
times at intervals of three or four days. 

2. Iritis after extraction, is usually chronic and 
serous. It commences as a rule from one to three weeks 
after the operation. It is always accompanied with pho« 
tophobia and lachrymation, and frequently with the edges 
of the lids puffy, thickened, and excoriated. (For a rar- 
ther account of this form of Iritis, see Traumatic 
Imtis, p. 90.) 

Treatment. — Belladonna to the eye in one form or 
another to relieve pain and keep the pupil dilated. Tonics 
of quinine or iron, or both (F. 79, 80, 81), should be given. 
Counter-irritation in the form of small blisters the 
size of a shilling to the temple or behind the ear occasion- 
ally do good ; and if the case is very obstinate, benefit is 
sometimes derived from a moderate mercurial inunction. 

The acute iritis is comparatively rare. It usually 
follows one or two days after the operation, and unless 
soon arrested it may lead to the destruction of the eye. 
Occasionally it will partially subside, and then become 
chronic. 

Treatment. — Leeches to the temple and cold appli- 
cations to the eye. A fold of linen should be laid over the 
closed lids, and be moistened with iced water as often as 
it becomes hot or dry. If the cold ceases to be grateful 
to the patient, hot fomentations of poppy-heads or bella- 
donna (F. 9, 10) may be substituted. Diffusible stimuli 
and tonics (F. 67, 77, 79) should be ordered, with a liberal 
diet, and opiates be given if necessary to relieve pain and 
produce sleep. Mercury in any form is seldom of use in 
these cases ; it usually depresses the patient, and so does 
absolute harm. In the acute traumatic iritis which 
follows the extraction of cataract, there is a strong ten- 
dency for the inflammation to spread to the neighbouring 
tissues, and thus to drift into ophthalmitis or general 
inflammation of the eye. 

3, Suppuration of the Cornea may be either partial 
or complete. It may commence in \]bLe \me oi the incision 
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and involve more or less of tHe corneal flap, to which it 
may be limited ; or it may be diffuse, and include the 
entire cornea. 

Symptoms. — Increasing pain in the eye and around 
the orbit ; oedematous sweUing and redness of the lids ; 
chemosis of the conjunctiva and a muco-purulent dis« 
charge. 

If the suppuration is partial and circumscribed, 
the line of the incision will look op^aque and yellow, and 
there will be some purulent infiltration extending 
into the flap of the cornea, whilst the lower part of the 
cornea, although perhaps slightly turbid, will still retain 
some of its transparency and polish. This condition of 
the eye is sufficient to create great anxiety, but if the 
suppuration can be confined to the margin of the wound, 
it IS not hopeless. The dangers are — 1, That^the suppura- 
tion will become diffuse ; 2, that it will extend itself to the 
deeper structures and induce a suppurative inflammation 
of tne globe ; 3, that although the suppuration of the 
cornea may be subdued, a secondary iritis orirido-cyclitis 
may follow, which will in the end produce softening and 
atrophy of the globe. 

When the suppuration of the cornea is diffiise or com- 
plete, the symptoms are the same but intensified. The 
suppuration, instead of being confined to the margin of 
the flap, invades the whole structure of the cornea. The 
eye must then be considered as irreparably lost. 

In old and feeble patients suppuration of the cornea 
will occasionally occur without tne usual inflammatory 
symptoms of pain with redness and swelling of the lids 
1>eing manifested. This once happened to a poor old 
woman, who had long been an inmate of a workhouse, on 
whom I operated for cataract. With only a sense of 
grittiness in the eye, and with the slightest trace of 
swelling of the upper lid, partial suppuration of the 
cornea followed on the fifth or sixth day after the opera- 
tion. 

Treatment. — An attempt may be made to ward off the 
earlv symptoms by the application of two or three leeches 
to the temple, and iced water to the eye ; but as soon as 
it is ascertained that suppuration of tne cornea has com- 
menced, a different treatment should be adopted. Warm 
fomentations of poppy-heads or belladonna give the most 
relief, and may be used every two or three hours, and in 
the intervals a fold of lint shoTxid. \>q AasA o^^x "Oc^^ ^-^^ 
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and kept moist witH warm water or the belladonna lotion. 
Paih snould be relieved by repeated doses of opium, wbich 
may be combined with ammonia, quinine, or liq. cin- 
chonsB (F. 76). The patient should be fed np with such 
food as he caoi be prevailed on to take, and a moderate 
allowance of wine be ordered for him. A compress ban- 
dage (F. 3) appHed to the eye on the first indication of 
corneal suppuration is often of service, and may be used 
jointly with the warm applications, the bandage being 
removed three or four times daily to allow of the fomen- 
tations. If the pressure be painful it should not be 
persevered in. 

4. Acute Ophthalmitis and Suppuration of the 
Globe. — When this happens the eye is lost, and the only 
course to be pursued is to hasten the suppuration by 
warm and soothing applications ; to give free vent to the 
pus by an incision through the cornea if necessary ; to 
relieve pain by opiates ; and to support the patient by 
tonics, stimulants, and a good diet. 

5. Imperfect Union of the Corneal Wound 
and consequent Fistula. — From some cause, often 
difficult if not impossible to explain, the wound of the 
cornea after the extraction of cataract fails to unite com- 
pletely, and a small fistula remains through which the 
aqueous slowly dribbles. 

Treatment. — A compress bandage (F. 3) should be 
placed over the closed lids, and twice a day a few drops 
of a solution of atropine, gr. 1 ad aqusB 5 1, be dropped 
into the eye. This treatment generally succeeds in closmg 
the fistula, but if after a fair trial it produces no effect, 
the opening in the cornea may be touched with a fine 
camel s-hair brush charged with nitrate of silver, as 
recommended at page 50. 

For the svmptoms and further treatment of corneal 
fistula, see Fistula of the Coknea, page 50. 

Cystoid Cicatrix. — This can only occur when the 
incision has been made in the sclerotic. It is due to the 
edges of the wound not coming into close contact and 
to their consequent union through the intervention of 
cicatricial tissue, which gradually yields before the out- 
ward pressure of the parts within the eye, and becomes 
thinned and bulging. This condition oi the cicatrix in 
the sclerotic will be occasionally met with after iridectomy 
for glaucoma. It is most liable to happen in eyes in^ 
whioi there is an increased intra-ocalar tension. . 
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Treatment. — If the cystoid cicatrix is small or gives 
no inconvenience, it is best to leave it alone. When mrge 
or troublesome, it may be pnnctured with a broad needle. 
If the bnlging of the cicatrix is on the increase, and the 
tension of the eye is glaucomatous, an iridectomy should 
be performed. 

OAPSXTIiAB OATABAOT is a misnomer. There can- 
not be an opaque capsule and a transparent lens. There 
may be an opaque and chalky capsule containing the 
shrunken remains of a lens, or there may be an opaque 
capsule filling the pupil after the lens from some cause 
has gone; but neither of these can be considered as 
examples of capsular cataract. The class of cases to 
which the term can be most correctly applied are those 
in which there are spots or patches of opacity on the 
capsule with a perfectly transparent lens. 

These local opacities may exist under two circum- 
stances :— 

1st. Patches of opacity on the lens capsule may be 
formed from inflammatory exudations during iritis or 
other inflammations of the eye. They are usually central 
and correspond to the pupil, but occasionally they are 
d^osited as a white zone around the margin of the lens, 
and can be only detected when the pupil is dilated. 

2nd. In young children one or more white spots are 
occasionally seen on the lens capsule, the lens itself being 
clear. On. examining the cornea of such eyes, a small 
nebula will be frequently found to correspond with the 
speck on the lens capsule ; and on inquiry it will be found 
that these patients have had ophthalmia neonatorum. 
The inference is that during the attack the swollen cornea 
and the most prominent part of the lens came together, 
and that the capsule at tne point of contact then became 
opaque. It should be remembered that in newly-born 
cnildren the space between the centre of the lens and the 
cornea is so small as hardlv to deserve the name of an 
anterior chamber. When tne central capsular opacity is 
single and prominent, it has been called pyramidal 
cataract. 

OAFSXTLO-LENTIOXTLAB OATABAOT.---In this form 
of cataract the capsule partakes of the opacity. It may 
not be absolutely opaque, but its traii&i^^ic€![i<(s^ v^^ >^<^ 
affected that it would materially mWlonc^ ^^V&i ^Tv»ss*ck. 
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alter the opaque lens has been removed. This opacity 
is generally confined to the anterior layer of the lens 
capsule. 

Treatment.— In these cases the plan practised by 
Sir W. Bowman should be adopted. Aiter the section of 
the cornea has been completed and the piece of iris 
excised, if an iridectomy has to be performed, instead of 
tearing through the lens capsule with the ordinary pricker, 
a pair of fine iris forceps is introduced through the corneal 
wound, and seizing hold of the anterior layer of the 
capsule, it is withdrawn from the eye, and the operation 
of extraction of the lens is then completed in the usual 
way. 

DIABETIC CATABACT. — The only peculiarity in this 
yariety of cataract is its origin. The opaque lens pre- 
sents no characteristic to distinguish it from cataract 
arising from other diseases, or from senile decay. As 
diabetes frequently attacks young people, this disease 
may be considered as one of the causes of cataract in 
early life. The cataract is usually soft, but this is due to 
the age of the patient, who is generally below the period 
of life at which cataract is common. In diabetic cataract 
the opaciiy is probably dependent on impaired nutrition. 

Treatment. — The same as for ordinary cataract. The 
presence of diabetes has been urged as a reason for not 
operating ; but if the patient is apparently in fair health 
and not much emaciated, an operation is certainly not 
contra-indicated. I have on several occasions operated 
myself for diabetic cataract, and have frequently seen my 
colleagues do so at the Ophthalmic Hospital, and in no 
case have any unfavourable symptoms followed. 

PliXTID CATABAOT usually occurs in young patients 
and is sometimes congenital. It has a uniform greyish- 
white milk-and-water colour without any visible striae or 
spots. The fluidity does not always include the whole 
lens ; it occasionally happens that within a fluid cortex 
there is a small firm nucleus. There is, however, a form 
of fluid cataract which is met with in elderly people which 
seems to be an advanced stage of degeneration of the lens. 
The lenticular matter is converted into a semi-transparent 
yellowish fluid, which contains oil globules and sometimes 
plates of cholesterine. In some exceptional cases the 
nuid ia of a dark chocolate ox ^epa. wAova, Mx, Haynes. 
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Walton relates the case of a lady, set. seventy-seven, on 
whom he operated, in which ** the capsule did not contain 
a particle of lens, bat was filled with material like coffee- 
grounds.*** 

Treatment. — ^The same as for other forms of cataract. 
If after the section has been made in the cornea and the 
lens capsule opened with the pricker the lenticular matter 
is found to be fluid, it may oe either sucked out with a 
syringe or allowed to escape along the groove of a curette. 

TBAXTMATIC CATABACT, or cataract the result of 
an injury to the eye, may occur either with or without a 
rupture of the external coats of the eye. 

1. Traumatic Cataract with Bupture of the 
External Coats of the Eye.— One of the most fre- 
quent complications of a wound of the cornea is an injury 
to the lens. Wounds of the lens terminate almost in- 
variably in cataract. The point of injury is within 
twenty-four hours indicated by an opaque patch, and 
this opacity gradually increases untu the whole lens 
becomes opaque. The rapidity of the formation of the 
cataract will depend partly on the extent of the injury 
inflicted on the lens and its capsule, and partly also 
on the age of the patient. If tne rent in the capsule 
is large, and the lenticular matter has also been broken 
into, the aqueous humour will be rapidly brought into 
contact witn the lens substance, and its transparency 
will be quickly destroyed. In the young, the lens is 
soft, and becomes more rapidly cataractous from an 
injury than in the aged, where it is more dense and has 
a firm nucleus. The immediate effect of a wound of 
the lens is the admission of the aqueous within its 
capsule. This is imbibed by the lens tissue, each part of 
which becomes opaque, and rapidly swells as it is brought 
under the influence of the aqueous; so that the swelling 
of the lens increases with the opacity until the whole is 
opaque. The lens thus swelling frequently presses on 
the posterior surface of the iris, and excites great irrita- 
tion : hence it is of the utmost importance that the pupil 
should be kept fully dilated with atropine, in order to 
afford space for the swelling lens, and to prevent as far as 
possible its encroaching on the iris. 
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The irritation whicli is thus excited by a cataractous 
lens is greater and more apt to occur in the adult and 
aged person than it is in the child. The most serious 
symptom which the pressure of a swollen lens on the back 
of the iris is apt to produce is a glaucomatous hardness of 
the globe — a condition known as traumatic glauooma. 
It is ushered in with increased pain and irritation ; the 
anterior chamber is diminished in size from the lens 
having pushed the iris forwards towards the cornea ; the 
eye has a pinkish tinge from a general fulness of the 
sclerotic vessels, but especially of those which form the 
ciliary zone, and the tension of the globe is increased. 
This state of eye is fraught with danger, and always de- 
mands immediate treatment. 

Traumatic cataract with rupture of the external coats 
of the eye is very commonly associated with a prolapse 
or laceration of the iris, or with both ; indeed it is more 
usual for it to be accompanied with some lesion of the 
iris, than for the injury to be confined to the lens. 

2. Traumatio Cataract without Bupture of the 
External coats of the Eye. — Sudden violence against 
the eye, or to the bony parts which surround it, may 
cause, without any rupture of the external coats of the 
eye, a rent in the capsule of the lens sufficient to allow the 
aqueous topermeate its structure and to render it cata- 
ractous. Von Graefe noticed that in such cases the rent 
is generally at the periphery of the lens, or within the 
area of the thin posterior capsule, but never in the middle 
of the anterior capsule. 

Again, a blow on the eye may, without any apparent 
injury of the lens capsule, so disarrange the mtemal 
structure of the lens that its nutrition will become im- 
paired, and as a result its transparency will be destroyed. 
This accident is more rare than the preceding, in which 
the lens capsule is torn. The form of cataract which is 
usually produced is a diffused opacity ; a portion of the 
lens first becomes nebulous, and this nebulosity increases 
until the whole lens is opaque. 

Treatment of Traumatic Cataract.-— 1. If the 
cataract is uncomplicated with injury to the vris, and has 
been caused by some fine sharp-pointed instrument pene- 
trating the cornea, there is good reason to hope for a 
favourable result. A solution of atropine, gr. 1 ad aquae 
SI, Bhould be dropped twice or three times a day into the 
ejre to dilate the pupil iuUy , an^ tWft \« Yq«^ \3aa ma out 
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of the way of the swelling lens. A compress and bandage 
should be fastened over &e closed lids, or, if it is more 
comfortable, a fold of linen wet with cold water or the 
belladonna lotion (F. 40) may be laid over the eve. If 
there is pain in the eye or aronnd the orbit, two leeches 
shonld be at once applied to the temple. The patient 
should be kept in a darkened room. If after all the irri- 
tation occasioned by the injury has subsided, a gradual 
absorption of the lens matter is found to be going on, it is 
wise not to meddle with the cataract, but to keep a care- 
ful watch over the eye, and be prepared to treat symp- 
toms as they arise, being guided by them in the future 
management of the case. 

2. K the wound in the lens is complicated with injv/ry 
to, or prolapse of, the vns, attention must first be directed 
to the iris, which, if prolapsed, will require to be dealt 
with in one of the ways suggested under the heading 
Peolapsb op the Ibis. The general treatment recom- 
mended in the preceding section must be also adopted 
here, and if no untoward symptoms arise, the cataractous 
lens must be ;iefb untreated imtil the eye has quite re- 
covered from the primary shock of the injury. 

Whenever a traumatic cataract excites great irritation 
or induces symptoms of traumatic glaucoma, the lens 
should be at once removed. The operation to be selected 
will depend on the density of the lens, the general con- 
dition of the eye, and the age of the patient. As a nde, 
when the lens is soft, a linear extraction should be per- 
formed, and an iridectomy may be combined with this 
operation if circumstances render it advisable. 

If, however, the patient is advanced in years, and the 
lens consequently more or less hard, the best operation 
will be the extraction operation with iridectomy, see 
page 152. 

SEOONDABY OATABACT is when the opacity of 
the lens is dependent on, and secondary to, disease of 
the vitreous, choroid, or retina. In these cases the lens 
not only grows opaque, but frequently undergoes a 
further degeneration, and earthy salts, the caroonate 
and phosphate of lime, are deposited both in it and in 
its capsule. The appearance of such a lens is very 
characteristic; it is usually somewhat shrunken. «.x!i^ 
flattened, with a beculiar opamiQ (^^2^^ ViOit, «q^ 
either Btnkingly white or tingei bW^VX-^j ^wSOcl ^€^<5p« 
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It is often associated with other degenerative changes 
within the eye, and occnrs conjointly with bony forma- 
tions on the choroid, and seconaary detachments of the 
retina. 

Treatment.— Secondary cataracts, as a mle, are 
best left alone. In the majority of cases, the eye, when 
the cataract is complete, is blind, and the extraction of 
the lens would give no improvement of sight. Even in 
the most favonrable instances, where there is some per- 
ception of light, and a moderately active pnpil, the 
fnndns of the eye is nsnally so nnsonnd that it is 
always doubtfnl whether the slight chance of benefit is 
sufficient to justify the risk of an operation. Certainly, 
when the patient has one eye good, no operation for the 
extraction of an opaque and chalky lens in the other 
should be performed. 



CAPSULAR OPACITIES. 

CAPSTJXiAB OPACITIES FOLLOWINa THE LOSS 
OF THE liENS. — ^After the lens has been removed, 
either by absorption or extraction, some density of the 
capsule which has been left is very apt to occur, and 
to greatly mar the excellence of vision which the 
patient would otherwise possess. The degree of opacity 
varies very much, and is dependent on different cir- 
cumstances. 

The simplest form of Opacity of the Capsule 
is that which often occurs after an operation for the 
removal of the lens, especially after linear or suction 
extraction. Its formation is unaccompanied with any in- 
flammatory action. Examined with tne ophthalmoscope, 
a film of capsule will be found occupying the pupillary 
space, not actually opaque, but with its transparency 
sufficiently dulled to interfere with the due passage of the 
^Rht to the fundus of the eye. Sir W. Bowman has shown 
that the capsule may cause a serious imperfection of sight 
^'t'thout becoming opaque, by assuming a wrinkled and 
folded state, so as to produce an unequal refraction of 
jJSht in its passage through it, and a consequent con- 
ftiaion of the image on the retina. 

The second form of Opacity of the Capsule is 
jv-here the membrane itself is semi-opaque, but its opacity 
^« ^considerably increased \)y "V)i\»^ oi ^o^\^Ti\krQ3ka!c matter 
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having become enclosed between parts of the anterior 
and posterior layers of the capsule. If the pupil be 
dilated with atropine, the opacity of the capsule will be 
seen to vary in density in different points of its area, 
according to the (quantity of lens matter which has been 
enclosed Detween its layers. This form of opacity is not 
necessarily accompanied with any inflammatory action. 

The third form of Opacity of the Capsule is 
always associated with iritis. Lymph is effused on the 
surface of the capsule, and adhesions more or less exten- 
sive between it and the iris close the pupil. The capsule 
itself becomes opaque, and blending with the lymph upon 
its surface grows tough, and almost fibrous in its struc- 
ture, losing all its natural elasticity. This state of the 
capsule is very frequently combmed with some soft 
opaque lens substance shut in between its layers ; indeed, 
in many cases it is due to the irritation which has been 
excited from some lenticular matter having been left 
behind at the time of the operation for the extraction of 
the lens. 

It is this form of membranous opacity which fre- 
quently undergoes after a lapse of time a degeneration 
of structure ; m some cases losing the toughness it at 
first acquired, it becomes brittle and friable, allowing a 
needle or a pair of iris forceps to pass through it like 
tinder; or it may in after years become the seat of 
earthy deposits. The second form of capsular opacity I 
alluded to, where a portion of lenticular matter is en- 
closed between the layers of the capsule, is also liable to 
degenerative changes, and to have earthy salts deposited 
in the vestiges of the lens between its folds. 

TREATMENT OF OAPSXTLAB OPACITIES. ~ In 

treating opacities of the capsule after the lens has 
been removed, it may be taken as a rule which should 
never, if possible, be departed from, that no opera- 
tion should be performed so long as the eye is red or 
irritable. 

Needle Operation for Opaque Capsule.— A single 
needle is usuaJly sufficient to tear an opening through uie 
semi-opaque or wrinkled capsule which is often found after 
an ordinary operation for cataract, but two needles should 
be in readiness in case a second is required. 

Before commencing the operation "Ocvft v«^-\ ^SasyoS^NsRk 
fully dilated with atropine, Tlla.© Tia^^<5i ^ordl^^'s^^i^'^^"^ 
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the oomea obliauely about one or one and a Half lines 
from its circumference, and passing across the pnpil to 
the opposite side, it should puncture the capsule dose to 
the ins, and by then slightly depressing the hand, the 
needle is made to dip a little mto the vitreous, and to cut 
ita way through the capsule. In some eyes one or two 
dips of the needle will suffice to make a clear opening in 
the capsule, whilst in other cases they have to be repeated 
many times. 

Occasionally it happens that after the needle has made 
an opening through tne capsule, an adherent Sim remains 
stretching across the pupil, which a single needle fails to 
divide. A second needle should then 1^ used, after the 
manner first recommended by Sir W. Bowman. It should 
be introduced by the other hand through the cornea at 
a point nearly opposite to the first; and passing its 
pomt behind the oand, whilst that of the nrst needle 
remains in front of it, so that their points cross, the one 
ne^le is made to revolve a few turns over the other, 
until the band of capsule is torn ; or if this does not 
readily follow, the two needles may be then slightly but 
slowly separated ; a proceeding which wiU seldom fail in 
brealong it through. 

In cases where there is some lens matter enclosed 
between the anterior and posterior layers of the capsule, 
a needle operation such as has been already described 
will generally be sufficient. The breaking up of the 
capscue will expose the particles of lens matter to the 
action of the aqueous, and they will usually be quickly 
absorbed. 

When there has been iritis, and the pupil is closed with 
a dense membrane, a new pupil may be formed and the 
capsule torn through with two needles ; but this will not 
always suffice, as iritis will often follow the operation, and 
the pupil will again become closed. It is generally neces- 
sary, ^ter the capsule has been torn through, to remove 
a portion of the iris and make a false pupil. Another 
very efficient way of dealing with such cases, is to divide 
the capsule and cut through the lower margin of the 
pupil with fine scissors, Fig. 21, page 103. 

To use Two Needles to Tear through the 

Opaque Oapsule and Open out the Closed Pupil. 

— One needle is to be introduced through one side of 

the cornea and be passed into the centre of the capsule 

upon which the pupil is contxacte^ oxi^ ^^^t^tA, The 
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Beoond needle is to penetrate the opposite aide of 
the oomea, and to be inserted also into the capanle 
dose to the first. The points of the two needles 
are now to be dipped downwards a little into the 
vitreons, and to be drawn alowl; in opposite dino- 
tiona, BO as to tear through the capsule, and „ 
at the same time to pull open the pnpil. 
Having done this, the needles are to be 
withdrawn, and according to the size of 
the pnpil which has been formed must 
depend the neceaeitj of making an art> 
final pnpil by removing a piece of the iris. 
If the new pnpil does not open out anffi- 
cientlj, it will be well at once to make an 
opening; in the cornea with a broad needle, 
and with a TyrreU's hook (Pig. 20, p. 102) 1 
to draw ont a piece of the iris and out | 
it off. ■ 

The most difficult cases, however, of all 
to treat are thoee in which there is a piece 
of toiigh milkf-white looking lane capsule 
occ^pjfmg the pi^iUlary area, and to which 
the iris is adherent ai poinie. The normal 
elasticity of ,'Buch a ^portion of capsule has 
been lost, and oftentimes some of the earthy 
salts are found to be incorporated with it, 
or with the remains of the little lenticnlar 
matter which has been enclosed between its 
layers. A needle operation here would do 

There are two modes of dealing with snch 

1. The most safe, and at the same tame 
a very efficient operation, is to cut through 
the opaque capsule and enlarge the 



chamber, and the aharp-pointed blade made to perforate 
the opaque capanle, and naased downwards acme distance 
behind the pupillary edge of the iris, ■w^Wio. V4Ji^ !!■»» 
clip of the scisaora the opaque ca'paii'i wiS. w^-ais*«^ 
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of the iris is divided. If the iris be sufficientiy healthy 
for its cut edges to retract, a good pupil will be thus 
formed. 

2. Having fully dilated the pupil with atropine, detach 
the opaque capsule from its adhesions to the iris by a fine 
needle introduced through the cornea. This being done, 
the fine needle is to be withdrawn and the opening it has 
made is to be enlarged with a broad needle to allow of the 
introduction within the anterior chamber of the canular 
forceps (Fig. 43), with which the piece of capsule is to be 
seizea and drawn out of the eye. Ifj on drawing out the 
opaque capsule through the aperture m the cornea, a point 
of it is found still adherent to the iris, that which has been 
withdrawn should be snipped off with a pair of scissors, 
but no attempt should be made to detach it by force* 
This operation is a very haza/rdous one, though the result, 
when success follows, is very brilliant. The great dangQ:r 
consists in the dragging upon the iris and the ciliary pro- 
cesses. I have occasionally seen suppuration of the globe 
follow this operation. 

After all operations for capsular opacities, the eve 
should be kept for at least three or four days with tne 
pupil fully dilated with atropine. 

DISLOCATIONS OF THE LENS. 

DISLOCATION OF THE LENS INTO THE AN- 
TEBIOB CHAMBEB may be either congenital, or the 
result of an injury such as a blow on the eye, or on the 
head in the vicinity of the eye. Occasionally it is caused 
hj excessive retching or coughing, but in such cases it 
will generally be found on uKjmrythat the eyes were 
unsound, and predisposed to this accident. 

Symptoms. — A transparent lens lying in its capsule 
in the anterior chamber presents a peculiar and x^harac- • 
teristic appearance. It looks like a large drop of oil 
lying at the back of the cornea, the margin of the lens 
exhibiting a brilliant yellow reflex. The iris is pushed 
backwards, and the anterior chamber is thus grealJy 
deepened. The pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts upon 
the iris. The lens in this abnormal position acts as 
a foreign body. It is productive of great irritation, and 
of severe pain. The inflammation which so frequently 
follows this accident may \)epai:\AaiiVj ^"^^^ tci other parts 
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of tlie eye having suffered from the primary injury; 
but mucn must also be attributed to the pressure of tne 
lens on the iris. 

The pain which accompanies this displacement of the 
lens is usually severe and neuralgic in character, often- 
times more intense than the state of the eye would lead 
us to anticipate ; but the pressure on the iris, and conse- 
5[aently on the ciliary nerves, is sufficient to account for 
its severity. 

Treatment of Dislooation of the Lens into the 
Anterior Chamber. — If the lens is giving rise to irrita- 
tion, it should undoubtedly be removed, and as soon as 
posBsible : the irritation will probably continue and in- 
crease if it is allowed to remam in its abnormal position. 
But if the lens, although lying in the anterior chamber, is 
not acting as an irritant, and the eye, when seen by the 
surgeon,£ perfectly quiet and free from undue vasctJanty, 
what course should be pursued P To answer this question, 
it is necessary first to consider what are the present, and 
what are likely to be the ultimate effects of such an acci- 
dent. There are two results which generally follow the 
long-continued presence of the lens in the anterior cham- 
ber — viz., paralysis and atrophy of the iris ; both of these 
are due to the one cause, pressure of the lens on the iris. 
They are not the immediate results of a dislocated lens, 
but they are the sequences of the prolonged pressure 
which is kept up by the lens against the iris, when it has 
been allowed to remain for many months oryears in contact 
with it. Now, although the eye when first seen may be quiet 
and free from all vascular excitement, yet it is impossible 
to say how long this quiescent state may last. ^ An out- 
break of acute inflammation may occur at any time with- 
out any especial assignable cause beyond tne abnormal 
pressure oi the lens on the iris. Again, the presence of 
the lens in the anterior chamber is very apt to give rise 
to a glaucomatous state, under which the tension of the 
globe becomes suddenly increased, and the pain very 
severe. This condition is always one of pecuhar danger 
to the eye, and calls at once for active treatment. 

Considering, then, the many casualties which may 
happen to an eye with a dislocated lens lying in its 
anterior chamber, I believe it is advisable in all cases to 
remove it. 

In children a suction operatioTi ot «b \flx»Kt «?^3t»«5^<sa. 
may he performed. It is gener^Wy ^u^^'dcroL^^xjL ^s^^^^s^^'^ 
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to complete the extraction of the lens in one sitting, rather 
than to divide it into two stages, with an interval of some 
days between them, as in the ordinary mode of performing 
suction and linear extraction operations. 

If the patient be an adult, or a person advanced in 
years, the dislocated lens should be removed through a 
section in the margin of the cornea, its exit being assisted 
with a cataract spoon. Having made the section in the 
comeo-sclerotic junction with a Graefe's cataract knife, and 
if possible excised a portion of the iris, the lens should be 
taken away in its capsule, with the aid of one of the trac- 
tion instruments (Figs. 33, 34), or with the skeleton spoon 
(Fiff. 36, i>age 150), or with a sharp hook which maybe 
made to seize hold of it and draw it from the eye. During 
the operation an escape of vitreous will probably occur, 
as the suspensory ligament must have been torn to allow 
of the lens being dislocated, and this could hardly have 
been accomplished without at the same time some rup- 
ture of the hyaloid membrane. 

DISLOCATION OF THE LENS INTO THE VI- 
TEEOTXS. — ^This accident may occur either with or 
without rupture of the external coats of the eye. 

The lens is usually dislocated enclosed in its capsule, 
which may be either entire or partially lacerated. If the 
capsule has been torn, the lens will soon become cata- 
ractous ; but even if it is entire, the lens generally after 
some months becomes opaque, on account of its due 
nutrition being interfered with. 

If the dislocation has been corn/plete, the iris, having 
lost the support of the lens, will fall slightly backwards 
towards the vitreous, and thus increase the depth of the 
anterior chamber. The iris will also generally be found 
tremulous, its whole surface vibrating with the move- 
ments of the eye. 

If, however, the dislocation has not been quite complete, 
but, as is usually the case, some shreds of the suspensory 
ligament still connect the lens in its capsule with the 
upper region of the globe, then the lower surface of the 
iris against which the lens presses will be bulged towards 
the cornea, whilst the plane of the upper part will be 
unaltered. When the lens is thus suspended, it mav be 
sometimes seen by the unaided eye, but always by focal 
ilJuminaUon, hanging by filmy shreds from the upper 
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snrface of the globe, and swaying to and fro with the 
motions of the eye. 

State of the Pupil. — There is always more or less 
dilatation of the pupil. This is probably chiefly due in 
most cases to the injury which the ciliary nerves have 
sustained in the accident, although it may also be partly 
accounted for by the pressure which the displaced lens 
often exerts on the lower segment of the iris. 

The general symptoms are those of great irritation. 
There is increased vascularity, with dread of Hpht, lachry- 
mation and pain. The eye, from the first eflScts of the 
injury, becomes actively inflamed, but this state under 
treatment may gradually subside. It is, however, gene- 
rally succeeded by a low form of choroido-iritis or choroido- 
retinitis, which is kept up by the irritation caused by the 
abnormal position oi the lens. In this stage a glauco- 
matous state frequently supervenes, and the tension of 
the eye becomes greatly increased. With the increase of 
tension all the symptoms become ag^avated ; and 
unless the lens, the source of the irritation, is removed, 
the loss of the eye is certain. This glaucomatous con- 
dition is liable to occur in all the dislocations of the lens 
within the eye, but it is more prone to follow those in 
which the lens is either partially or completely displaced 
behind the iris, than when it is thrown in front of that 
structure. 

Treatment of Dislocation of the Lens into the 
Vitreous. — If the dislocation is complete, and the eye 
is free from irritation, it should be left alone, but the 
patient should be kept under careful supervision. If, 
however, the displaced lens is exciting inflammation, it 
should be removed. This is best done by a traction 
operation. T^o speculum should be used, as its pressure 
on the eye favours the escape of vitreous. The upper 
Hd should be raised with a retractor, or by the index 
finger of the operator, whilst the section is made in the 
margin of the cornea with a Graefe's knife, as in the 
cataract extraction operation, page 152. It is often im- 
possible to seize hold of the iris to draw it out of the 
wound preparatory to excising a portion of it ; for having 
lost the support of the lens, it will sopietimes fall back- 
wards and get so behind the cut edge 6f the sclerotic that 
the forceps cannot be made to grasp it. This difficulty is 
increased by an escape of vitreous, ^la\<G\i «Xmsi^H» '-vs^- 
variably takes place immediately on \?Q.e -stn^UtL^wR^ A 



174 DISEASES OF THE CRYSTALLINE LENS. 

the knife from the eye, and is dependent on a rapture 
of the hyaloid at the time of the accident, which has 
allowed £he yitreons to fall forwards. If, therefore, the 
attempt to seize and draw out a piece of iris is unsuccess- 
ful, it is better at once to mss the scoop through the 
pupil to the back of the lens, and to draw it out, it 
possible, in its capsule. 

DISLOCATION OF THE LENS BENEATH THE 
OONJUNOTrVA can only occur in cases where the scle- 
rotic has been ruptured, whilst the conjunctiya oyer the 
rent has remained entire. The lens, separated by the 
yiolence of the injury from its ciliary attachment, is 
forced out of the eye through the wound, and, as the con- 

t'unctiya has not been lacerated, it will be seen lying 
beneath it. The dislocation is almost inyariably upwards, 
or upwards and inwards, as it is in the ujpper region of 
the eye, between the insertion of the recti muscles and 
the margin of the cornea, that the split of the sclerotic 
coat most frequently occurs. 

Symptoms. — ^The lens will be seen lying beneath the 
conjunctiya, forming a small, roundish, semi-transparent 
swelling. If the anterior chamber is clear, the altered 
shape of the pupil, probably also the tremulous state of 
the iris, and the presence of a subconjunctiyal tumour, 
will be sufficient eyidence of the nature of the accident. 
The lens is nearly always dislocated enclosed in its cap- 
sule; but owin^ to the rough manner in which it is 
squeezed throng the aperture in the sclerotic, the cap- 
sule is often lacerated, and the lenticular matter fre- 
quently somewhat comminuted. 

Treatment. — ^When the lens is seen lying beneath the 
conjunctiya, it should be remoyed ; and this may be done 
by making a small incision through the conjuncuya either 
with a cataract knife, or with a pair of fine scissors, and 
then, if the lens is entire in its capsule, by at once lifting 
it out ; or if its capsule has been broken and its substance 
comminuted, carefully taking it away piecemeal with a 
small scoop, paying special regard that fragments of it 
are not left between the lips of the wound in the sclerotic 
to interfere with its primary union. The lids should be 
then closed, and a cotton-wool compress with a light 
bandage be applied to the eye. 

It ^nll be well, as a precautionary measure, to apply 
two or three leeches to thQ temi^le, and for a &w 
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daja to keep tbe patient on a slightly antiphlogistio 
regimen. 

FASTIAL DISLOCATION OP THE LSHS may 

occur from blows on the eye or the aide o( the head, when 
a portion only of the enspensoiy ligament is detached, 
and consequently a limited or only partial displacemeat 
of the lens enaaes. 

1. The lone may be dislocated either partially upwards 
or partially downwards, and in either position it may con- 
tinne permanently fixed. Occasionally the lens ia found 
to be shghtly tilted without any absolute displacement; 
one mar^n la pressed forwards against the iria, whilat tho 
other is forced back into the vitreous. 

2. The snspenaory ligament may have been torn or 
partially detached at one part of its circumference : and 




The wcxMicnt repreaeuta a. ]artia,l dislocat un oi 
Id tho pationt from whcm this drawing was take' 
wftB displaced outwards, and a little tilled, bo aa 
ttg inDsr edge al ghtl; forwards It ■wm slreodv ve 
and was ramdly becoming cataraclona . With the movemants 



le tana was aeen to vibrate. 



although no immediate displacement of the lens may hare 
followed, yet, owing to this looaening or partial detach- 
ment of its l^ament, it may have become what is called 
a movable or swinging lens, swaying backwards and for* 
wards with the movements of the nea,d or the eye. In 
certain postures of the head, as in looking downwards or 
in stooping forwards, a, partial dislocation of the lens 
through the pupil may take place ; whilst with the head 
erect, as in looking directly forwards or upwards, the 
lens may sink back behind the pupil to a^^aieii.t}^ S^a 
normal position, Independien.'uj (A 'Ooa laiKftr^raiia!* 
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ijmi>toma which anch a swinging lens is liable to excite, 
a serions defect in vision will he prodnced by the frequent 
changes in the position of the tens, snch as to render 
the eye not only comparatively nseless, bnt a source 
of very considerable annoyance and even danger to 
the patient, by causing him to misjudge and confuse 
objects with which he may come in contact in his daily 
work. 

(General Symptoms.— Partial displacements of the 
lens are generally accompanied by grave symptoms. The 
blow required to produce such an injurv must be one of 
considerable force, and the mere laceration of the 
suspensory ligament, irrespective of the irritation to 
which the mal-position of the lens may give rise, is 
sufficient to place the eye for a time in some danger. 
But when all the first symptoms which may be a^ri- 
buted to the blow have passed away, there often remain 
severe neuralgic pains in the eye and around the orbit, 
which in some instances are persistent, though varying 
in intensity, whilst in other cases the^ are recurrent, with 
intervals of perfect ease. The sight is always materially 
affected, as m proportion to the tilting forwards of the 
lens the patient becomes myopic. The lens may continue 
transparent for a long time after the injury, but the 
general rule is for it sooner or later to become cataractous. 
The most alarming condition which a partially displaced 
lens is likely to produce is a state of glaucoma, whicn may 
come on at any period after the accident. In such cases 
the glaucomatous symptoms are generally more or less 
recurrent; for the increased tension of the eye, being 
dependent on pressure on the back of the iris, is produced 
whenever the lens falls forward against that structure, 
and gradually subsides when this pressure is removed by 
a change of tne position of the lens. A frequent repeti- 
tion of this glaucomatous condition will, however, speedily 
induce such changes, that unless means are adopted to 
arrest it, total loss of sight must in the end be the result. 
Treatment of Partial Displacements of the 
Xens. — If the lens from partial detachment of its 
suspensory ligament is a swinc^g or movable one, and 
is irequentl}^ dropping partial^ through the pupU, and 
thus producing a confusion of the patient's vision, even 
thougn there is no pain, its extraction should be advised, 
if glaucomatous symptoms come on, the removal of the 
Jena hecomea an absolute neceBiivVj, ^ici^ «^ <s^T^.tion foi 
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its extraction shotQd be performed with as little delay as 
possible. 

The lens is best removed by making a section of the 
cornea with a Graefe's knife, either upwards or down- 
wards, so as to make the cut correspond with the edge 
of the lens, which is tilted forwards. A cataract spoon 
(Figs. 33, 34), or a Taylor's scoop (Fig. 36), is then to be 
introduced through the wound, and with it the lens is tx) 
be drawn out. It the lens is very movable, it may be 
steadied by transfixing it with a needle passed through the 
cornea, pnor to making the corneal section, and thus it 
may be held in position until the cataract scoop has been 
passed behind it. Some vitreous will probably be lost 
during the operation, owing to a rupture of the hyaloid 
when the lens was dislocatcid. 



CHAPTER V. 

DISEASES OF THE RETINA, CHOROID, AKD OPTIC NERVE. 

HTPEBiSlCIA OF THE BE17INA.— In estimating 
the degree of vascularity of the retina, the fundus of the 
diseased eye should be compared with that of the sound 
one, as fulness of the vessels, if equally present in botk 
eyes, would clearly not account for a special defect in one 
of them. Hyperaemia may be caused by overworking the 
eyes, and especially if they are hypermetropic, or myopic ; 
or it may come on from repeated croosure to bright 
lights ; or it may be associated with inflammation of any 
part of the eye. The fundus looks too red, and the optic 
nerve has a decidedlv pinkish aspect. The patient com- 
plains of occasional flashes of light, and an inability to 
continue his accustomed work for any length of time, from 
a sense of fatigue and heat in the eyes. I have seen this 
condition of the eyes in seamstresses, bootbinders, en- 
gravers, and amongst the Spitalflelds weavers, who are 
often engaged for many hours at close work with an in- 
sufficient light. It is occasionally associated with hyper- 
83sthesia or undue sensibilitv of the retina. The eye is 
thus rendered intolerant of bright light, and. ix^s^^BciSc^ 
during the day the lids are spaamooic^^SV^ Olq^^\ Vt^ssoi. 

N 
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sudden gushes of hot tears accompanied with a sense of 
grittiness and increased photophobia. These paroxysms 
nsually last only two or three minutes, when the eyes 
return to the condition they were in before. 

A more serious form of nypersemia is a passive venous 
congestion due to some impediment in the return flow of 
blood. It is seen in impairments of sight due to the 
presence of tumours within the orbit or the skull, or to 
some local congestion of the brain. It occurs in cases of 
acute amaurosis dependent on suppressed menstruation, 
and it will be also found in all glaucomatous affections. 

Treatment.— For the first-mentioned form of hyper- 
semia of the retina, rest of the eyes is imperative. The 
patient should abstain from all work which requires close 
application of the eyes or a stooping position of the head, 
and he should wear blue glasses when exposed to any 
glare of artificial light. One or two leeches applied to the 
temple, and repeated at intervals of two or three days, are 
often of service ; and mild counter-irritation behind the 
ears, or to the temple, hj the repeated application of 
small blisters or a stimulating liniment, will occasionally 
do good. As the congestion is often due to some impair- 
ment of the sympathetic nerve, which from such cause 
fails to exert its proper influence in maintaining a due 
tonicity of the vessels, preparations of iron, the mineral 
acids and bark, are frequently of the greatest benefit. As 
a local application, the cold douche is the best. It should 
be applied to the eyes with the lids closed. 

For the second form of hyperasmia, the treatment must 
necessarily be very unsatisfactory. When there is reason- 
able evidence to suppose that it is caused by a tumour 
within the skull, medicine can do little if any good. The 
iodide or bromide of potassium, singly or combined, may 
be tried ; but my own experience is tnat they are seldom 
of any benefit. 

BETINITIS, OB INFLAMMATION OF THE 
BETINA, generally arises from some constitutional 
cause, as syphilis, or disease of the kidneys ; but it may 
also be produced by over-use of the eyes before strong 
lights. It may occur as a secondary affection horn, ob^ 
sanction to the retinal circulation, from orbital tumours, 
or from embolism, or from an extension of an infliammation 
of the neighbouring structures. So intimately associated 
are the retina and <ihoToid m Ici^^ltlcL, that it is difficult 
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for one to be affected by disease without the other also par* 
ticipating. In speaking therefore of the diseases of the 
retina, it must not be inferred that the retina only is 
affected, but that it is the structure primarily involved, 
and th^ seat of the principal morbid changes. As in 
iritis, I will first describe the general symptoms of retinitis^ 
and then briefly refer to the special peculiarities which 
mark the various forms of this msease. 

General Symptoms.— The patient complains that 
he sees surrounding objects darkly, as though he were 
looking through a mist. He has to examine ch)sely what- 
ever he wishes to see correctly, and to use a strong light ; 
in fact, from the dulled sensibility of the retina a deep 
impression is required. As the disease progresses, the field 
of vision becomes contracted, or portions of it are lost ; 
and the darkness steadily increases until ultimately the 
eye is blind. The defect of sight is influenced by the part 
of the retina which is chiefly affected ; when the peripheral 
portions are first attacked, the field of vision is contracted, 
but the impairment of sight is much less than when the 
region of tne yellow sjwt is invaded by the disease. The 
external appearance of the eye is unchanged, there is 
nothing about it to strike the ordinary observer ; it is only 
by the ophthalmoscope that the symptoms complained of 
by the patient can be explained. 

Examined with the Ophthalmoscope, there is 
seen a change in the transparency of the retina, which is 
slightly turbid or milky, from a delicate film of exudation 
on its surface. There is usually some swelling of the 
optic disc, its outline is indistmct, and looks blended 
with the surrounding parts. The veins are generally 
more or less distended and sometimes tortuous, and parts 
of them are here and there rendered less distinct, on 
account of the film which covers them. There may be 
extravasations of blood, or inflammatory exudation mto 
the retinal tissue, which will appear as greyish-white 
spots. 

The prognosis of retinitis, except when it proceeds 
^from syphilis, is generally unfavourable. The prospect 
of recovery is diminished m proportion to the extent of 
the haemorrhages, and the amount of the inflainmatory 
exudations. Nerve structure once destroyed is never 
replaced. It is only therefore when the exudati<sQa\:i3«^ 
been chiefly confined to the conTieGt\^ft\»\^«^^^'^'*^^^^2Jaai3^ 
that a favourable result will ioYLo^. ^Tii^-a. ^^iwst's. ^s^»a 

1x2 
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]>een neither hsBxnorrliage nor isolated grey spots of 
exudation, the eye may recover with fair sight. Betinitis 
may terminate in blindness from atrophy of the retina, 
or Dy its detachment from the choroid. 

Treatment. — For that form of retinitis which is appa- 
rently unconnected either with syphilis or disease of the 
kidney, small alterative doses of the hydrarg. perchlorid. 
JF. 101) may be given two or three times a day; or the 
iodide or bromide of potassium (F. 91, 99) ma^ be pre- 
scribed, and at the same time slight counter-irritation 
may be kept up by rubbing into the temple every night a 
little of the unguent, hydrarg. iodidi rubri (F. 132). The 
eyes should be allowed absolute rest, and this can be 
obtained by the patient abstaining from all close work, 
and by wearing spectacles with glasses of a rather dark 
cobalt blue. H tne retinitis can be traced to overwork, 
or has come on after fever or any severe illness, tonics 
of quinine, iron, or cinchona with the mineral acids should 
be ordered, with rest to the eyes, and, if possible, change 
of air. 

KBTINITIS ALBUMINURIC A — ^e2)^^*c Newro- 
Betinitis, — This form of retinitis has received the name 
of " albuminurica," from being frequently associated with 
renal disease, when the urine is charged with albumen. 
It usuallv occurs in patients who have Bright's disease 
of the kidney, and, consequent on it, an hypertrophy of 
the left ventricle of the heart. 

Symptoms. — There are three forms in which this ne- 
phritic retinitis may occur. 1 . It may gradually develop 
itself with the advance of the kidney disease. For a long 
time the patient may have complained of a general misti- 
ness, everything appearing as if through a veil ; or the im- 
pairment of vision may have been confined to one portion 
of the field, when suddenly the sight is discovered to be 
markedly worse. The whole field may be thus afEected, 
BO that the eye is almost dark ; or the blindness may be 
partial. This sudden loss of sight is probably due to 
retinal haamorrhage, and is in proportion to the number, 
size, and locality of the blood-clots. 

2. The second form of nephritic retinitis is dependent 
on ursamia, and occurs in the later stages of kidney dis- 
ease, associated with suppression of urine, delirium, and 
convulsions. The loss of sight is very rapid, and some- 
idmes permanent. If no oxgamc Oli^ii^^^ V'd.^i^ taJcen 
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place in the retina from hsBmorrliage dnring the attack of 
urssmic poisoning, the patient may gradually regain much 
of his sight after the kidneys have resumed their func- 
tions ; but the prognosis is always unfavourable. 

3. Nephritic retinitis occasionally occurs in women dur- 
ing pregnancy, who are suffering from albuminuria in- 
duced by the pregnant state. This form of the disease is 
frequently accompanied by retinal haemorrhage, and both 
eves may be affected by it. In one case under my care 
the sight of both eyes was so far destroyed by retinal 
haemorrhages that only the perception of large objects re- 
mained. The prognosis is very unfavourable. When there 
is nephritic retinitis in pregnancy, my own feeling is that 
premature labour should be brought on, with the hope 
that, in samficing the life of an unborn child, we may 
save the more valuable life of the mothers 

Ophthalmoscopic Appearances.-— The optic nerve 
is slightly swollen and oedematous, with its margin indis- 
tinct and blurred into the surrounding cloudy retina. 
Around the disc the retina looks of a greyish-white, and 
the vessels as they pass to and from the optic nerve are 
in parts obscured by the exudation. At various points of 
the retina buff-coloured patches are seen, ana in the 
neighbourhood of the yellow spot, small whitish glistening 
bodies appear sprinkled. The retinal veins are distended 
and tortuous, and there are frequently numerous small 
effusions of blood scattered over the retina. The haemor- 
rhage is always from the capillaries, and this no doubt 
is due to the morbid state of the coats of the vessels in 
advanced Bright's disease, and to the increased force by 
which an hypertrophied heart sends the blood through 
them. 

In a well-marked case of nephritic retinitis the disease 
of the kidneys may be diagnosed by the ophthalmoscopic 
appearance of the eye, but in the early stage of albumin- 
uric retinitis it is impossible to distinguish it from neu- 
ritis induced by other causes. In all cases of neuritis the 
urine should be examined. 

Mr. Hulke has had two opportunities of dissecting eyes 

affected with chronic renal retinitis, an account of which 

he published in the " Ophthalmic Hospital Reports."* 

He found there was : — 

" 1. CBdematous swelling of the optic nerve and retina. 

• Boyal London Ophthalnnc Hos^iVaJL'B^fe^iX^^'^^*'^* '^•^^^ 



182 DISEASES OF THE KETINA. 

** 2. Larffe ^anular corpnscles, more or less abundant, 
mostly in tne intergranule layer. 

•* 3. Botryoidal masses of colloid, also in this layer. 

" 4. Nests of sclerosed and enlarged ganglionic cells, or 
moniliformly swollen and sclerosed nerve-fibres in the 
ganglionic and opticus layers. 

"5. HJBmorrbages : Tne sliai)e of the patches of the 
extravasated blood being determined by the arrangement 
of the tissues into which the blood escapes." . 

It has been said that by the presence of retinitis albn- 
minnrica, the surgeon may at once diagnose with the 
ophthalmoscope Bright's disease ; but it should be remem- 
bered that the affection of the eyes is usually secondary 
to that of the kidneys ; and that it is only m advanced 
cases of the disease that the symptoms are sufficiently 
marked to do more than point to the kidneys as the 
probable source of the mischief. 

Treatment. — As the state of the eyes is secondary to 
and dependent on the disease of the kidneys, the treat- 
ment must be constitutional, and those remedies should 
be selected which are suitable for the renal affection from 
which the patient is suffering. The bowels should be 
made to act once daily, the pidv. jalapsB comp., or some 
hydragogue cathartic being given eany in the morning 
when necessary. The preparations oi iron usually do 
good, and of these the tmct. ferri perchlorid. is perhaps 
the most usefuL The object to be obtained is to relieve 
the kidneys by promoting the action of the skin and the 
bowels. Mercury in any form in nephritic retinitis 
should be strictly avoided. If the eye is painful, a leech, 
applied to the temple will often give ease, and it may be 
repeated from time to time. The patient should strictly. 
rest the eyes, and protect them from all exposure to 
glare or artificial Hght, and for this purpose he should 
wear spectacles with curved cobalt-blue glasses. He 
should also avoid stooping, as it favours the flow of blood 
to the eyes, and thus renders them more liable to retinal 
hasmorrhages. 

BBTINITIS SYPHILITICA.— There is one form 
of retinitis which is undoubtedly due to syphilis. Hie 
history of the case and certain ophthalmoscopic appear- 
ances mark its specific origin. It usually occurs during 
the tertiary period of sypnilis, when nodes form on the 
bones, and me patient has pains in his limbs and joints ; 
^hen, in fact, the constitutLou \iaa "becBL XJaoxcyoL^'j 
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imbued with the poison. Mr. Hutchinson* has shown that 
choroido-retinitis may arise also from inherited syphilis. 

Symptoms. — ^A gradual fading of the sight eztendinfi^ 
over the whole field of vision. The pupH is sluggish ana 
inclined to be dilated. There are no external manifesta- 
tions to account for the great loss of sight. A past history 
may reveal syphilis, or iJiere may be local evidences 
of tne disease which will render a searching interrogation 
unnecessary. 

Examined with the Ophthalmoscope. — There 
is usually turbidity of the vitreous, and a diffused greyish 
haze of the retina extending from around the optic disc ; 
whilst here and there are seen buff-coloured patches of 
exudation. The absence of any hismorrha^c spots are 
also to some extent characteristic of syphilitic retinitis. 

Pure and uncomplicated syphilitic retinitis is a rare 
disease ; it is usually combined with exudative choroiditis, 
and to the joint affection of the retina and choroid thB 
term " sypmlitic choroido-retinitis" has been well appHed. 
(See ExuDATTVB Choroiditis, page 194.) 

The prognosis of retinitis syphilitica is more favour* 
able than that of any of the other forms of retinitis. 
When seen sufficiently early, the disease will generally 
yield to appropriate treatment, and a great amelioration 
of the symptoms will usually follow, and in some cases a 
complete restoration of sight. 

Treatment. — The iodide of potassium and the prepara- 
tions of mercury are the drugs to be relied on for the 
relief of this disease. I have found the mist, potassii iodidi 
cum hydrarg. perchlorid. (F. 98) extremely beneficial, 
and have had patients recover under its influence in a 
most marked way. This mixture, however, is very apt to 
disagree with the stomach, and to produce a feeling oi dis- 
comfort, and, in many instances, to bring out an attack 
of mercurial erythema, which induces the most into- 
lerable irritation when the patient is warm in bed, and 
obliges him to desist from the medicine. It is most easily 
tolerated if it is taken about one or two hours after a meal. 
When the progress of syphilitic retinitis is very rapid, it 
is desirable to get the patient quickly under the influence 
of mercury, and this may be readily accomplished by 
rubbing half a drachm of the undent, hydrarg. into the 
axilla or inner side of the thighs night and morning 
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until the gams are slightly affected, when its effects may 
be continued, without being increased, by diminishing the 
freyiGncy of the inunction. If the patient is feeble, 
quinine may be given during the exhibition of the mer- 
cury ; but if not, small doses of the iodide of potassium 
two or three times a day will be more useful. In 
some cases I have seen Yery good results follow the use 
of Mr. Henry Lee's mercurial vapour bath (F. 4). The 
patient should commence his fumi^tions with gr. 10 of 
calomel and continue them every night, the surgeon keep- 
ing a careful watch that he does not become too much 
anected by them. The baths should be discontinued, or 
intermitted if the gums become spongy. During the day 
the patient may t&e the iodide of potassium (F. 91) ; or 
if his strength is failing him, he may be prescribed quinine 
or cinchona with nitnc acid. The mercurial baths are 
most efficient during the summer months, when the 
skin acts freely, and when there is the least liability of 
the patient getting chilled after taking them. I should 
not order the baths during the cold months unless the 
patient was able to have them in his own bedroom, and 
provide himself against all risks of exposure either during 
or after their administration. 

BETIKAIi AP0PLEX7 — Beti/nitis Apopleetiea, — 
Betinal haemorrhage may occur from disease within the 
eye, as in retinitis or glaucoma ; but it may also come on 
from some extrinsic cause, and it is this form of intraocular 
haemorrhage we have now to consider. 

Sudden haamorrhage from the rupture of a retinal or 
choroidal vessel may arise from a diseased state of the 
heart, or an atheromatous condition of the coats of the 
vessels ; or from embolism, or from suppressed menstrua- 
tion. It may happen also in young patients, who with- 
out any evidence of disease have a morbid tendency to 
bleed, and exhibit this predisposition by frequent attacks 
of epistaxis. In such cases the liability to retinal 
hemorrhage is favoured if the daily employment necessi- 
tates a stooping position of the head. A well-marked 
example of this form of retinal haemorrhage, appareni^y 
due only to a peculiar hasmorrhagic tendency, came under 
my care at the nospital in a young fellow, aat. nineteen, who 
was by occupation a currier. He was accustomed to work 
lor many hours with his body bent, and his head stooping 
forwards. About eight -weeka ipcQ^owa \ft m^ ^<wwi^ 
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him he was at his usual emplojnneut, aud after his daj's 
work went to bed, feeling quite well; but on gettmg 
up in the morning he was so blind that he could scarcely 
find his way to tne work yard ; and in about two hours 
he was obliged to return home, as he had only sufficient 
sight to guide himself about. The boy had suffered from 
repeated attacks of epistaxis, and only a week before he 
had lost a large Quantity of blood from the nose. Exa- 
mined with the opnthalmoscope, extensive retinal hsamor- 
rha^e was seen in each eye. There were blood clots 
in iSie vitreous of both eyes, and in the left a ruptured 
retinal vessel could be distinctly made out. 

Symptoms. — Occasionally tnere are the i)remonitory 
waminffs of a disturbed circulation ; the patient has a& 
tacks of giddiness and dimness of vision which may last 
from a few seconds to a few minutes ; he complains of 
pain in the head, or has bleedins from the nose; but 
in many cases the retinal haemorrhage occurs suddenly, 
without any previous indication of existing disease. The 
suddenness oi the loss of sight is one of the most cha- 
racteristic symptoms. The patient may awake in the 
morning and find himself nearly blind with one or both 
eyes ; or whilst engaged at his usual occupation a dark 
cloud, or, as some have described it, a red ball may seem 
to appear before the affected eve, and to gradually increase 
in size until the vision is eitner partiidly or completely 
lost. The impairment of sight produced by the heemor- 
hage depends on the extent of the effusion and the 
locality in which it has taken place. One large retinal 
vessel may have given way, and a single clot have formed 
on the surface of the retina; or there may be several 
small ecchymoses from ruptured retinal or choroidal 
capillaries. When it is from a large retinal vessel, the 
bleeding is often extensive, and the blood breaking 
through the hyaloid membrane will be extravasated inte 
the vitreous, or it may force its way backwards through 
the layers of the retina, and form a clot between that 
structure and the choroid. The blindness may be com- 
plete ; or it may be central, so that the patient can only 
see on either side of the object he looks at ; or it may be 
confined to a portion of his field of vision, according to 
the part of the retina pressed on by the clot. 

Ophthalmoscopic Appearances. — ^If there has been 
much hsBmorrhage, and tl^e blood haa b^ei![\. ^^t«:%^s>»^^^ 
into the vitr^us, thefuuixva m^.^ \i^ ^<^TSkajSKS^*'^Bs^'^ 
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will be imposBible to make out any details. The history 
of the case, combined with the detection of blood in the 
vitreous, will, however, at once explain the cause of the 
loss of sight. When the hsBmorrnage has been of less 
extent, a retinal vessel may be often seen terminating 
in a large clot. If there have been manv small capillary 
ecchymoses, these will be clearly made out with the 
ophthalmoBCope. Frequentlv the remains of old blood- 
clots may be also seen, there having been previous 
haemorrhage; or markings on the retina may indicate 
the site which some former clots occupied. 

The prognosis is always unfavourable, for although 
some improvement may be gained by the absorption of iSie 
elots, yet as the exciting cause remains, the haemorrhage 
is very likely to recur. When the blood has been extra- 
vasated either into the vitreous, or formed a clot between 
the retina and the choroid, the prospect of regaining any 
sight is very 8%ht. In such cases, as the blood is slowly 
absorbed, tne vitreous becomes fluid, the retina detachedf, 
and the globe soft. The prognosis is most favourable 
when there is only one clot, even though it be a large one, 
providing the surrounding, retina be healthy, and there 
nas been no extravasation into the vitreous. 

Treatment. — Inquiry must first be made as to the 
cause of the retinal hsemorrhage, and when this can be 
ascertained, the endeavour should be to remove it. If the 
hsBmorrhage is due to suppressed menstruation, means 
should be taken to restore the uterine function. The 
mist, potassii iodidi (F. 91), or the mist, boracis (F. 71) is 
often of service ; or, if there is much ansamia, the mist, 
ferri comp., or some other preparation of iron, should be 
prescribed. The regular action of the bowels should be 
maintained by Uie pil. aloes et myrrhae, or the pil. aloes 
Barbadensis. 

When the heemorrhage apparently arises from heart 
disease, or a morbid condition of the coats of the vessels, 
the medical man in attendance must be guided by the 
symptoms which are present, and prescribe accordingly. 
In all cases of retinal apoplexy it is well to keep up a 
slightly increased action of the bowels, and for this pur- 
pose the bitter waters of Friedrichshall, PuUna, or Huny- 
adi Janos are very useful. No local application will be- 
nefit the eye ; if it is hot or painful, a fold of lint wet with 
cold water may be laid over it, or one or two leeches may 
Jtfo applied to the temple, and repealed. ^\»\is^ ^iSoxd relief. 



. EETINAL PIGMENTOSA. J87 

XtETINITIS PiaKTEKTOSA has derived its name 
from the peculiar depjosit of the pigment in the retina 
which characterises this disease, tt may occur in persons 
of all ages. Generally the commencement of this affec* 
tion may be traced back to early childhood, but, occa- 
sionally, " the first symptoms have appeared as late as 
the age of fifty."* I beheve that in most cases it is con- 
genital, and m some hereditary. Both eyes are usually 
affected, and to a similar extent, although to this there 
are exceptions. Wells mentions a case in which only one 
eye suffered. Liebreich has shown that retinitis pigmen- 
tosa is frequent amongst deaf-mutes, and also amongst 
the offspring of marriages between blood relatives. These 
observations have been confirmed by Mooren in an excel- 
lent paper on this subject.t 

Symptoms.— The characteristic signs of this disease 
are, torpidity or diminished sensibility of the retina; a 
gradually increasing contraction of the field of vision, and 
a peculiar deposit of pigment in the retina. The first 
symptom which generally attracts attention is the in- 
ability to walk about in a dim light. The patient suffers 
more or less from nyctalopia or night-bliniiess ; by day 
his direct vision is good, but after dusk it is considerably 
impaired. The contraction of the field of vision increases 
almost imperceptibly year by year, but the direct central 
si^ht may remain for a long period unchanged. The 
diminution of the field is from the periphery towards the 
centre. If, however, the disease contmues to progress, 
the acuteness of the central vision becomes first dimmed, 
and then gradually darker, until ultimately the patient is 
blind. In many of the cases recorded by Mooren, com- 
mencing cataract in the posterior pole of the lens was 
observed in the later stages of the disease. 

Examined with the Ophthalmoscope, the retina 
presents a very striking appearance. Sprinkled in an 
apparently irregular manner, are large deposits of pig- 
ment ; some of the spots are stellated, or of a spider shape 
with many small offshoots ; others Iook like mere granules, 
either congregated together in groups, or scattered about 



* Bader, On the Natural and Morbid Conditions of the Human 
Eye, p. 470. 

t Ophthalmic Eeview, No. 1, p. 4 Translated from Zehender's 
Klinische Monatsblatter fUr Augei^eilkunde, i, p«9S^b^ Ta&Oc^- 
riab Laurence. 
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indifferently. This deposit nsnally commences at the 
periphery and gradually extends towards the centre. 

When more carefully examined, the deposits of pigment 
seem in places to follow the course of the retinal vessels, 
piurts of which they will overlay. In many cases the 
choroid is also affected, when, from the wasting of its 
epithelium and atrophy of its stroma, patches c3 it are 
rendered so transparent as to allow the white sclerotic to 
shine throuj^h and render more conspicuous the black 
patches in the retina. The retinal vessels appear smaU, 
out this diminution is said by Schweigger to be due to a 
thidcening of their coats and a consequent lessening of 
the calibre, which restricts the flow of blood through 
them, and to this state of ansBmia he attributes the de* 
fective sensibility of the retina. The optic nerve has :a 
pale anaemic appearance, and when the disease has ad- 
vanced it exhibits the peculiar dull white of confirmed 
atrophy. 

Treatment. — Little if any benefit is to be derived 
from medicine. The aim must be to retain the sight the 
patient has, rather than to endeavour to recover that 
which has been lost. The use of the eyes must be 
restricted ; he should avoid reading, writing, and all work 
which requires an effort of the accommodation. Small 
doses of the iodide or bromide of potassium, or of the 
perchloride of mercury have been recommended, and may 
be tried, but thev should be given up if they interfere 
with the general health. Spectacles with curved cobalt- 
blue glasses should be worn when in the open air or bright 
sunlight, as the^ afford rest to the eyes, and protection 
from the irritatmg effects of wind. 

DETACHMENT OF THE BETINA may be caused — 

1. By the extreme elongation of the coats of 
the eye which occurs in severe cases of myopia, 

when the retina, being less extensile than the choroid, is 
in parts separated from it, and the intervening space is 
occupied by a serous fluid. 

2. By a diminution of the bulk of the vitreous, 
so that the retina, losing its due amount of anterior 
support, gradually becomes loosened from the choroid, 
and falling forward is at first partially and ultimately 
completely detached. This change may be induced by 
disease, but most frequently it is the result of a pene- 
fyntdng wound of the eye, wbick ba« b^^n. either accom« 
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panied with a loss of vitreoasi or with hasmorrliage into 
its substance. 

3. By hemorrhage between the ehoroid and 
retina. — This may occur in retinitis or glaucoma ; or 
it may be caused by blows on the eye. In most cases the 
blood-clot is ultimately absorbed, but the retina remains 
detached. 

4. By serous effusion between the choroid and 
retina. — This may occur in a normally- shaped eye with- 
out any stretching of the posterior coats as in myopia, or 
without any previous separation having been etfected by 
hsamorrhage. In some mstances it may possibly be due 
to disease of the vitreous resulting in a change of its 
structure and a lessening of its bulk ; but in many cases 
no satisfactory cause for the detachment can be detected, 
and it is therefore ascribed by some to inflammatory 
action, of which there is Httle or no evidence. 

6. By the presence of tumours of the choroid. — 
As the growth advances the retina is carried in front of 
it, and the detachment increases with the progress of the 
disease. 

Detachment of the retina may be partial or complete. 
It generally commences in the lower region of the fundus, 
and gradually mounts up towards the optic nerve. It 
usually occurs in one eye only, but both may suffer if the 
separation has been produced by causes which equally 
affect the two eyes, as m cases of extreme myopia. The 
tension of the globe is as a rule slightly diminished when 
there is a simple detachment with subretinal effusion; 
but if the displacement is due to a choroidal tumour, the 
tension is usually increased. 

Symptoms. — It is often very difficult to ascertain 
from a patient the early symptoms of a displaced retina ; 
they have either passed unnoticed, or in the lapse of time 
have been forgotten. Some indications of retinal irritation 
are, however, the general precursors of the detachment ; 
the patient is frequently troubled for some weeks pre- 
viously with the occasional and sudden appearance of 
bright flashes or scintillations, or of circles of fire, &c.; 
or with floating muscae and dimness of vision. The 
symptoms which maybe said to characterize a detach- 
ment of the retina are : Loss of vision in one direction, 
so that a portion of the field may be completely wanting ; 
the patient with the affected eye may b^ oxkVj «X^& \fi ^^^ 
a i)ortion of the object he looks at, a'^i^ Qt «* QjQa:^v«t ^jSL 
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it beinff quite dark ; or if the loss is central, the point on 
which he directs his eye is blank, whilst he can see on 
each side of it. He complains also of a waving np and 
down with the movements of the head. This is caused 
by the floating to and fro of the detached portion, and is 
recognised by the part of the retina still in situ. Another 
symptom often mentioned is that objects appear bent, 
twisted, or in some other way distorted, and is no donbt 
due to some disarrangement of the layers of a portion of 
the retina which is loosened, though not yet sdpj9ana;ted 
from the choroid. 

Occasionally an eye with detached retina becomes glau- 
comatous and very painful. The presence of an intraocular 
tumour may be tnen strongly suspected. 

Examined with the Ophtnalmoscope.— The de- 
tachment is best seen by direct examination^ when if the 
case is one of partial separation of the retina from the 
choroid, the detached portion will appear as a bluish-grey 
film, bounded by a sharp line, on one side of which is the 
bright expanse of the choroid, shining through the trans- 
parent retina, in situ ; and on the other this semi-opaque 
grey web, which is bulged slightly forwards towards the 
vitreous. Tracing the course of the retinal vessels from 
the optic nerve, they seem to be suddenly bent when they 
arrive at the line of the detachment. A partial, or an 
entire displacement of the retina, if the 'separation from 
the choroid is complete, is easilv recognised ; it is when a 
portion of the retina is rather loosened or wrinkled than 
absolutely detached that the diagnosis becomes exceed- 
ingly^ difficult. This condition is recognised by a slight 
opacity of the retina at one spot, and oy noting the ap- 
pearance of the vessels, which seem to stand out at one 
point and to be lost in the shade at another, as they rise 
or fall in their passage over the foldings of the loosened 
retina. 

When the lens is cataractous, the detachment of the 
retina cannot, of course, be seen by the ophthalmo- 
scope, but its presence may be inferred from tne follow- 
ing test : — The sound eye being excluded by the patient 
placing his hand over it, with the mirror of the ophthal- 
moscope throw a column of light upon the aflected eye, 
moving it in different directions across the eye, transversely 
and obliquely upwards, downwards, outwards, and inwards, 
and at the same time question the patient as to whether 
he can see the light, and can ata\ft \xx \q\i^\. ^x^oUan the 
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light comes. In this manner a good estimate may be 
formed of the perfection of his field of vision ; whether 
portions of it are defective or wanting. If a large portion 
of the field be wanting, a detachment of the retina may be 
reasonably suspected. 

The prognosis of detached retina is very nn- 
favonrable. The tendency is for the disease to extend, 
and more retina to become detached nntil at last the eye 
is blind. The most favourable cases are those in which 
there is a limited detachment, the result of an injury, 
probably a small effusion of blood between the choroid and 
retina. A blind spot in the field of vision will always 
remain, but the rest of the retina may retain its functions 
unimpaired. Cases have been recorded where the sub- 
retinal fluid has disappeared, and the retina having again 
fallen back to its place has still retained some power of 
sight, but they are exceptional. 

Treatment. — Detachment of the retina is very intract- 
able, and generally uninfluenced by medicines given for 
the purpose of procuring absorption of the subretinal 
fluid. A spontaneous cure or arrest of the disease has 
occasionally occurred from the accidental laceration of 
the retina, and the escape of the fluid into the i4treous. 
The knowledge of this fact induced Graefe and Bowman 
to endeavour to establish artificially a permanent rent in 
the detached portion of the retina, through which the 
fluid could extravasate into the vitreous. This they did 
by tearing through the displaced retina with either one 
or two needles mtroduced through the sclerotic. Yon 
Graefe employed a long cutting needle, " famished with 
two very sharp edges, and the neck of which fills the 
wound, so as to leave no space for the escape externally of 
the fluid.''* Sir W. Bowman uses two rather long needles, 
which ho introduces through the sclerotic, at from a 
quarter to half an inch from the cornea, and in the space 
between the recti tendons. The eye should be first 
examined with the ophthalmoscope, to determine the 
exact position of the detachment. The operation may be 
thus performed : — 

The patient should be on a couch, and the lids being 
parted with a spring speculum, one needle should be in- 
troduced through the sclerotic at a point where it will 

■ ,*■ Graefe, On Perforation of Detached Betina. Tran€l&.tA!l Vs^ 
George Henry Kogers, B. L. 0. H. "Re^^otla, NoV v«»^,'^l't* 
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perforate the detaclied portion of the retina at a promi« 
nent part. The second needle is then to be inserted at a 
short distance from the first, and so directed that its 
point shall penetrate the retina at or close to the same 
spot. To avoid the risk of wounding the lens in the 
passage of the needles, they shonld be thrust through the 
sclerotic nearly vertically. A rent is now to be torn in 
the retina by separating the points of the two needles. 
There is generally an escape of the subretinal fluid by 
the side of the needles during the operation, and fre- 
quently in a sufiicient quantity to infiltrate a considerable 
extent of the subconjunctival tissue. The fluid is gene- 
rally of a yellowish colour, and when tested yields a large 
quantity of albumen.. 

When an eye with detached retina becomes glauco- 
matous and painful, the only treatment is to excise tiie 
globe. 

EKBOLISM OF THE OENTBAL A&TEBT OS* 
THE BETIKA is a cause of blindness, and subse- 
quent atrophy of the optic nerve. The loss of sight is 
usually sudden and unaccompanied by pain. Wiw the 
ophthalmoscope the optic disc appears blanched, the 
arteries reduced to the size of threads, and the veins also 
much diminished. In some of the cases which have been 
recorded, there was a loss of transparency of the retina 
around the optic nerve and in the region of the yellow 
spot, probably due to a slight serous eflusion. 

In the case of a youn^ woman under mj care, the sight 
was lost suddenly and without any premonitory symptoms 
a fortnight after her confinement. She had no pain, but 
she experienced a sudden sense of darkness over her left 
eye, which caused her to cover the right with her hand, 
when she immediately discovered her blindness. When I 
first saw her, about six weeks afterwards, the optic nerve 
was of a milky whiteness, and the retinal arteries were 
dwindled to mere lines, two or three of which were evi- 
dently only empty tubes. 

The prognosis is unfavourable. Ko treatment is of 
any avaiL The only consolation to be ofiered the patient 
is, that there is no reason to suspect that the other eye 
will suffer. 

GLIOMA OF THE BETIKA.— See Intraocular Ta- 
mouTB, page 206. 



CYSTS OP THE RETINA. IM 

CTfiTS OV TSE XBTINA are ocoaBionallj found in 
eyes which have been long loat, and appear to b^ doe to 
d^eneratiTe changes. In a, paper bj M. Iwonoff, on 
"The different Forms of Inflammation of the Betina," 




One tulf of the e;e, shawiag the chalky loDa with the 



read before the Ophthalmological Congress at Heidelberg, 
in September, 1864, he bUucks to three specimens, con- 
tainine respeotivelj one, five, and seven cjsts. The fiiBt 
example of this disease noticed in this conntrjr was in an 




The other holt of the sama eya, with the poetarior h»lt 
ol the retina tamed forwards, to show tlie poBitiou of the 
oystB on Ita choToidal snrfsce. 

OTe vhich I remoTed from a patient at the Ophthalmic 
Hospital. The man had received a penetrating ^k^'oa^ 
of the eye fifteen years previoiiBly -, «h«t "Cmi w!B&.■«^.^lfc 
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only retained perception of ligbt, and in tbe next eigh- 
teen months the eye became totally blind. He came 
onder my care in November, 1867. The lost eye was very 
painful, its tension was increased, and it was affecting 

frejudicially the sound one. Under these circumstances 
removed the eye. On making a section of it the retina 
was found slightly detached from the choroid, and its 
outer aspect was studded with cysts of yarious sizes, the 
largest about that of a small pea. They were eleyen in 
number, and each appeared to bulge out from the cho- 
roidal aspect of the retina, and to be formed hj the sepa- 
rated layers of that structure. The specimen was 
exhibited at the Pathological Society, and in the '* Trans- 
actions," vol. zix. p. 362, will be found a full account of 
the case, with the following report of the examination of 
the cysts, made by Mr. Vernon, who was then the curator 
of the museum at the Ophthalmic Hospital : — " The cysts 
appear to have been formed at the expense of the outer 
layers of the retina. Their walls consisted of a yery fine 
tissue of delicate fibres, which contained many nuclei of 
their own, and which were closely interlaced with small 
nucleated cells, intermingled with round highly refracting 
bodies, the remnants of the granular layers of the retina. 
To the outer walls of the cysts which were examined, some 
of the choroidal epithelium was adherent, while their inner 
surfaces were lined with squamous epithelium. Many 
of the cells in the cyst- walls contained fatty g^ranides. 
With acetic add the fibres forming tiie cyst-walls ap- 
peared to consist of conneetiye tissue witiiout any elastic 
element. 

DISEASES OF THE GHOBOID. 

DISSEMIKATSD OB EXX7DATIVB CHOBOIDITIS 

is most frequently the result of syphilis, but it may also 
occur in patients who are free from all specific taint, and 
from causes too indefinite or remote to be accurately traced. 
It is characterized by disseminated buff-coloured exuda« 
tions on the surface and into the tissue of the choroid. 
These effusions are generally circumscribed, and between 
them portions of unclouded choroid are seen through the 
retina. As the disease progresses, the diffused lympb is 
absorbed, but a portion of the choroid corresponding to 
.many of the patches becomes atrophied, and frequently 
to such an extent as to gJlow the white sclerotic to sliine 
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throngli its attenuated remains. Around these white 
patches the choroidal epithelium filled with pigment col« 
lects and encircles them with a black rim. Frequently 
the retina becomes secondarily affected, and choroido- 
retinitis is established. Without, however, being involved 
in the inflammatory action, portions of the retina may be 
so pressed on by the exuded lymph as to cause a tem- 
porary suspension of its functions, and, if long continued, 
atropny of its structure. A general turbidity of the 
vitreous with fllmy opacities are frequently associated 
with this form of choroiditis, and especially if it has a 
syphiHtic origin. 

Gteneral Symptoms. — A gradual failure of sight; sur- 
rounding objects appear dark and confused; occasionally 
the field of vision is contracted, or parts of it are de- 
stroyed, so that in certain directions tne patient sees only 
a portion of the object he looks at. The punil is slightly 
dilated and sluggish. These symptoms, however, are 
common to other deep-seated affections of the eye, and it 
is only by the aid of the ophthalmoscope that the exact 
locality of the disease can be determined. When thus ex- 
amined, the patches of exudation will be seen scattered 
over the fundus of the eye ; those that are recent will be 
recognised as opaque yellowish spots, whilst the site of old 
effusions will be here and there indicated by the glistening 
white of the sclerotic shining through the atropnied por- 
tions of choroid, which are mapped out by an aggregation 
of pigment cells. When the inflammatory action is con- 
fined to the choroid, the retinal vessels may be clearly 
traced throughout their course, and in places mounting 
over the effusion which is beneath them ; the retina itseS* 
is transparent, and allows the portions of bright choroid 
nnobscured by lymph to shine tnrough the spaces between 
the exudations ; and there are none of the naemorrhages 
which are so characteristic of most of the forms of reti- 
nitis. If the retina is affected, as very frequently 
happens when this disease is due to syphihs, a diffased 
haziness of a part or whole of the fundus, with interrup- 
tions in the course of the retinal vessels from inflamma« 
tory effusion, will mask many of the ophthalmoscopic signs 
already mentioned. When in addition to the retinitis 
there is also a turbidity of the vitreous, it is often impos- 
sible to make out the details of the changes which may 
have taken place, but sufficient information will i^rohoJal^ 
be gained to form a diagnosis oi t\iQ ca^Q. 

o2 
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There are two forms of disBeminated choroiditis, the 
syphilitic and the simple. 

in the syphilitic tne exudation is very circumscribed, 
and often in nodides closely resembling those which are 
80 frequently seen in the specific iritis, and there is no 
tendency for the effusions to run together. This exuda- 
tive choroiditis sometimes occurs as an extension of the 
iritis, and it is then associated with, or follows closely 
upon, the secondary eruption of the skin. It is also met 
wi^ during the tertiary symptoms of syphilis, but it is 
then usually complicated with retinitis. 

In the simple form of disseminated choroiditis there 
is no history of syphilis, the disease rather resembles the 
simple iritis in which the effusion of lymph is small in 
quantity and evenly diffused. The patches on the choroid 
are less circumscribed, and they have a tendency to 
coalesce. The disease is more chronic and less amenable 
to active treatment. 

Treatment. — If the disease is due to syphilid, the 
treatment which was recommended for retinitis syphilitica, 
page 183, should be adopted, but with certain restrictions. 
When the disseminated choroiditis follows or is associated 
with the secondary skin eruption, the iodide of potassium 
(F. 91), with the mercurial bath (F. 4) every night, or 
with pil. Plummer. gr. 6 every other night, may be oraored; 
or if the patient has not yet been under the influence of 
mercury, the unguent, hydrarg. may be rubbed into the 
axilla or inner side of the thigh every night until the 
g^ms are slightly affected. If, however, the disease does 
not occur until the tertiary period of syphilis, the prepa- 
tions of the hydrarg. perchlorid. with bark (F, 101) ; or 
the mist, potassii iodidi cum hydrarg. perchlorid. (F. 98) 
will be the most useful. 

In the simple disseminated choroiditis, small doses of 
iodide and bromide of potassium (F. 97) or of the liq. 
hydrarg. perchlorid. should be prescribed and continued 
for some weeks, and at the same time a slig^ht mercurial 
counter-irritation may be kept up by rubbing a little of 
the unguent, hydrarg. iodidi rubri (F. 132) into the temple 
every night. If, however, the patient is very feeble and 
ansmic, the mercurial medicines should not be given in- 
ternally, but full doses of quinine, or quinine and iron, 
should be ordered, and the unguent, hydrarg. c. belladonna 
(F. 126) rubbed into the brow and temple every night. 
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SCLEBOTICO-CHOBOIDITIS POSTEBIOB. -^ Foste- 
rior Staphyloma — is a prolongation of the posterior half 
of the eye, accompanied with atrophy of the choroid, 
caused by the stretching to which it is subjected by the 
staphyloma. It is usually found in all cases of severe 
myopia. When the disease is stationary, the myopia re- 
mains unchanged, and the patient suffers no incon- 
venience. If, however, it is progressive, the myopia in- 
creases, and the acuteness of vision frequently diminishes. 
The patient also often complains of black musca), some- 
times like falling soot, and of occasional flashes of light, 
with other symptoms of retinal irritation. If the eye be 
now examined with the ophthalmoscope, there will pro- 
bably be found changes in the choroid, indicative of pro- 
gressive atrophy : the white crescent on the apparent 
inner side of the optic nerve will have grown larger, and 
its outline irregular ; and scattered here and there will 
be white atrophic patches. Occasionally one or more of 
these spots will coalesce with the myopic arc so as to 
greatly enlarge its area. Such eyes are liable to become 
glaucomatous ; they are also occasionally subiect to de- 
tachments of the retina, and to small hsBmorrha^es from 
the choroidal capillaries. A further account of sderotico- 
choroiditis posterior will be found in the Article Myopia, 
page 249. 

Treatment. — Absolute rest to the eyes, and the direc- 
tions for myopic patients given in the Article Myopia 
should be strictly carried out. If there are rapidly pro- 
gressing changes in the choroid, small doses of the liq. 
hydrarg. percmorid. (F. 101) may be prescribed. 

SXTPPTJRATIVB CHOROIDITIS— Op^</iaZwi7M--Pa«- 

ophthalmitis — is an acute suppurative inflammation in- 
volving all the tissues of the eye. It is most frequently 
induced by an injury such as a penetrating wound, or the 
lodgment within the globe of a foreign body, or an abra- 
sion or burn of the cornea. It may also follow cataract 
or other severe operations on the eye, and occasionally it 
will come on in patients suffering from pyaemia, or ex- 
hausted by fever, or by long-continued bad living. 

Symptoms. — Great vascularity of the eye, with che- 
mosis of the conjunctiva, and oedematous swelling and 
redness of the lids. 

The aqueous first becomes aeroua, \Jc\ftTi.\»x\.^'v\\x^'«^ 
corpuscular lymph and pus; and. t\L<sa^ ^Sx^'ov^*^ **^s^ 
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bottom of the anterior chamber constitate tbe state known 
as bypopion. 

The iris loses its striation and brillianc;^ from inflam- 
matory ezndations on its surface and into its substance, 
and the pnpil becomes blocked up with the like materials. 

The cornea becomes dull ana steamy, and pus maybe 
infiltrated between its laminae, a condition reco^ised as 
onyx or corneal abscess, or an irregular sloughmg uloer 
may appear on its surface. 

Such are the yisible changes which are rapidly induced 
by an attack of ophthalmitis; but similar mischief is 
also going on in the deeper parts of the eye. 

The ciliary processes become infiltrated with lymph 
and pus, and matted to each other. 

The vitreous humour grows turbid, and lymph and 
pus are eflused within it. The same exudations also 
take place on the surface of the retina, and in some 
cases Detween the retina and choroid, and between the 
choroid and sclerotic, all of which tissues may be covered 
with morbid deposits, and even separated the one from 
another by them. 

The pain of ophthalmitis is always very severe. It 
is supra-orbital, extending up the side of the head ; it is 
around the orbit and down the side of the nose, and in 
the eye itself. At first neuralgic in character, sometimes 
acute, at others dull and aching, but, as the disease ad- 
vances, hot and throbbing ; the pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
symptoms. 

Tne prognosis of ophthalmitis is very unfavourable. 
Occasionally, under judicious treatment, combined with 
other favourable circumstances, the inflammation may 
subside, and a useful, although a somewhat damagea, 
eye be preserved. Generally, however, the activity of the 
disease continues unabated, and does not expend itself 
until all the tissues of the eye are involved in one general 
suppuration. The cornea then gives way, or tne pus 
makes an exit for itself through the sclerotic between the 
insertions of two of the recti tendons. 

Treatment. — ^The eye should be frequently fomented 
with 'the fotus belladonnse (F. 9), or with the decoction of 
poppy heads. A solution of atropine, gr. 1 ad aquaa S 1> 
should be dropped into the eye twice or threa times 
a day ; but it should be discoutmued as useless when 
snppur&tion has actually set m, t\x^ v«.\hKti\» ^^-xsi^^^ 
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kept in a darkened room, and all use of the eyes should 
be prohibited. The bowels should be acted on at the 
commencement of the attack, and if the patient is rest- 
less, sleep should be produced, and the pain relieved by 
opium, in these cases opium is usuall^r of the greatest 
service ; it assuages the pain, tranquillizes the patient, 
and places him in a more favourable condition for re- 
covery. Whilst there is hot skin and thirst, salines and 
diaphoretics should be prescribed, but these must soon 
give place to quinine or bark with the mineral acids. 
The strength of the patient should be maintained by a 
liberal strong beef-tea diet, with a moderate allowance of 
wine or brandy. But if the inflammation goes on, and 
the cornea becomes ulcerated, or infiltrated with pus ; or 
if there is hypopion with the eye painful, and the an- 
terior chamber deepened by the increased secretion of 
the aqueous, tapping the anteiior chamber with a broad 
needle will sometimes aflEbrd very considerable relief and 
materially benefit the ejre. The activity of the disease 
is frequently sensibly diminished after one such opera- 
tion. It is not, however, a proceeding which should be 
undertaken rashly, as, when it fails to do good, it often 
seems to irritate the eye and increase the urgency of the 
symptoms. In some bad cases of ophthalmitis which 
have been under my observation, I am satisfied that the 
ultimate destruction of the eye has been hastened by an 
injudicious paracentesis of the cornea. When the opera- 
tion gives ease, it may be repeated at intervals of twenty 
four or thirtv-six hours if the pain and acute symptoms 
recur ; but ii, after once- tapping the anterior chamber, 
the pain in the eye is increased, it should not again be 
attempted. 

If all treatment has failed to arrest the progress of the 
disease, and suppuration of the globe has actually set in, 
I would advise the eye to be excised. The patient will 
thus be quickly restored to health, and be spared much 
suflfering. In my own practice I have never had any un- 
favourable symptoms follow the excision of a suppurating 
eye. 

DEPOSITS OF SOKE ON THE CHOROID are fre- 
quently found in eyes which have been long lost. The 
bony matter is on the anterior surface of the choroid^ 
between it and the retina, wh\c\i ia eX'w^j^^ ^<^\»"a.^^^"asAw 
uBuaUjr coarcied. In some caae^ «ii xcv«t^ o^'s&a ^^sa. ^sa 
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foand IjTuig on the choroid (Fig. 47). whilst in otlien 
there ie a thick bony cap, gafficieut in aize to occupy 
nearly the entire Btnmp (Fig. 48). 




Fig. 47 IB tlia drawing of & aection of iin ej-e which I pe- 
niovud from a patient, st. tbirt;, She bad InBt ail sight in 
it from an injnrj eighteen years before coming under n^ 
caro. The globe wm shrunk abont ona-third; Sit tinieg ft 
was very painful, and it had lat^^Iy been subject to frequent 
recurrencea of inBammalioD, daring each of which her Bound 
eye eympathized. 

The entire retina was detached and coarclfld ; the choroid 
waa in situ with the sclerotic ; but lying on its anterior bdt- 
(ace aniaDd the optic nerve was a delicate fUm of bona. 

It seems very probable that the formation of these 
bony plates is dne to an inflamnmtoi^ extidation of 
lymfb on the surface of the choroid, which after a lapse 
of time becomes organized and converted into fibrons 
tissue. This afterwards nnderKoes a fnrther chanze ; 
osseous granules are deposi1»d within it, and it do- 
comes bone haviiig all the characters, both anatomical 
and chemical, which distingaish this tissue in other 
parts of the body. The cup of bone is nsnally per- 
forated near its centre by a small canal, through 
which passes a band of the atrophied retina back to ^e 

Whilst bone is thus beini;; developed in the fundus 
of the eye, earthy salts, such as the phosphate or 
earbonate of lime, are frequently at tlie same time 
being deposited in the lens, if there is one, and be- 
tween the lamina of the cornea, or, if that has 
been destroyed, in the cicatricial tissue which has re* 
placed it. 

In a report of a specimen of "bone from the inner 
snr&ce of the choro^" bj Mi. Holte, in tiie " Pe.tho- 
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logical TraDBactions," voL viii. p. 320, he hoB eiven 
tlie drawings of tbe microscopical appearances of the 
eectious he examined. He fonitd m them all the 
elements of tme bone — a, complete sfstem uf vascular 
canals, with lacnnie and canalicali. In the mere scales 
of bone, however, which he haa eince examined, he 



Fto. 48. 




Fig. 48 represonta on eionptionaUy large cnp ol bono in the 
Blmnpof ojieyBwliiclihad been lo at for more than siity yeare. 
The paliea^ ku old lady, ffit. aixty-oae, nevfr had any aimay- 
ance from it notil about four months before earning to the 
hospital, when it began to give lier pain, and einca then she 
has snSereil with it seTemy. The right eye preeeuted all 
the nBual symptoms of sympathetic iiritalian. I therefore 
excised the stump of the lost eye, whicli was ehmok to the 
size seen in the woodcut, 

has told me that he has been anable to detect anj 
vascnlar canals, bat in all he has seen the lacnDoe and 
canaliculi. This is probably simplj dae to the fact that 
such delicate films of bone were too thin to admit of 
vascular canals. 

COLLOID DBaEHEBATION OF THE OHOXOID 

is one of the changes which are apt to take place in 
e^ea which have been lost from cither acccident or 
disease. It m&y occur at an^ period of life, and 
maj he met with in eyes which have retained their 
normal shape, as well as in those which have become 
shrunken. Colloid globules are seen on making a 
section of the eve as small white bodies scattered 
singly or grouped in little masses projecting beyond 
the surface of the choroid. Examined with the micro- 
scope they present a peculiar and cbs>Tej;A«:niLW^ 'm'^ix- 
ance. When fresh ttey are aeon aa\.tKQ«5*xia*.«Kasai!|. 
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globules, which rehuct the light strongly, and somewhat 
resemble the bright translucent crys&fs of white su^pur 
candy. In a paper by Mr. Hulke, he says, "Their size 
varies from the y^ to ^ of an inch. The largest look 
like tiny seed pearls strewed over the inner surfi^ of the 
choroid. They adhere very intimately to the elastic 
lamina, and indeed appear to be continuous with it." In 
an eye examined by Mr. Hulke immediately after its 
removal, in which Uie choroid was studded with colloid 
globules, he saw ** the blood corpuscles gliding along the 
capillary vessels in continuous unbroken columns beneath 
(that is, to the outer side of) the colloid globules, a 
phenomenon which completely established their respective 
positions, and one from which v/e may conclude that 
these vessels are not primarily affected, although at a 
later period they may become im plicated. Commonly they 
present no traces of structure, out occasionally they are 
marked with concentric lines."* 

Bonders considers that the colloid globules originate in 
the hexagonal pigment cells, whilst Muller regards them 
as adventitious thickenings of the elastic lamina behind 
the hexagonal epithelium. Mr. Hulke further states that 
" the colloid globules are very prone to calcify. In this 
state they form stonv glancmorm masses, with a finely 
granular surface, or beads of a dull glassy aspect, and 
the larger concretions are plainly visible to the unaided 
eye." 

Colloid degeneration appears to be most frequent in 
eyes which have been subject to repeated attacks of in- 
flammation. In one case which came under my notice, 
these degenerative changes excited sympathetic symptoms 
in the sound eye, whicn ceased on the removal of the 
affected one — a shrunken globe lost from an injury four 
or five years previously. 

TTJBEBCLES IN THE CHOBOIB may be frequently 
found in patients who are suffering from acute tuber- 
culosis. In the cases which have been recorded they 
produced no defect of sight. With the ophthalmoscope 
they may be recoenised as "small circular circum- 
scribed spots of a pfiUe rose colour, or greyish- white tint, 
and vary in size from | to 2*5 mm. They are chiefly 

♦ Hoyal Loudon Ophtlialmic Hospital Reiports, vol. i. (pp. 70 
and 180, 



INJURIES OF THE CHOROID. 203 

situated ia the vicinity of the optio disc, bat may extend 
occasionally to a considerable distance from it." * 

Dr. Conpland has related in the "Pathological Transac- 
tions," vol. XXV. p. 215, a very interesting case of general 
tuberculosis in a child, sBt. eight, who died of tul^rcular 
meningitis. Tubercles were detected in the choroid 
during life, and verified after death. 

Dr. Gowers, in his " Medical Ophthalmoscopy/' second 
edition, p. 148, says, "Tubercles of the choroid may 
now and then be lound in tubercular meningitis, and 
furnish valuable diagnostic information. But they are 
less frequent, as Gonnheim pointed out, in tubercular 
meningitis than in general tuberculosis without menin« 
gitis. 

H2BM0BBSL/kaE FBOM THE CHOBOID may occur 
from injury (see next Section, Injuries of the Choroid), 
or it may be occasioned by disease, as in glaucoma, 
sclerotico-choroiditis posterior, or retinal apoplexy. See 
the Articles on these subjects. It may also be produced 
by prolonged and excessive strain of the eyes at close 
wor£, and especially if during its continuance the head 
has to be maintained in a stooping position. 

The Treatment must depend on the exciting cause 
of the haamorrhage. (See Articles, Glaucoma, Sclero- 
tico-Choroiditis Posterior, and Retinal Apoplexy.) 



INJURIES OF THE CHOROID. 

INJXTBIES OF THE OHOBOID are usually followed 
by immediate hasmorrhage, which always seriously affects 
and often completely destroys sight. A blow on the eye 
may cause a rent in the choroid, either with or without 
rupture of the external coats; or the choroid may be 
lacerated by a penetrating wound through the sclerotic. 
Hsemorrhage at once takes place from the torn choroidal 
vessels, and according to the site and severity of the 
injury the blood may be extravasated :— 

1 . Between the choroid and retina. 

2. Between the choroid and sclerotic. 

3. Into the vitreous humour, 

1. HsBinorrliage between the choroid and retina 



♦ SoeJberg Wells* Treatise on the 'Eyo,.^^^^'^^^^'^'^"^"^'''^ ^^^* 
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is generally caused by blows on the eye, and may occur 
either with or without rupture of the external coats. The 
blood is poured out from the anterior surface of Hie 
choroid, and a clot is formed between that structure and 
the retina. When the clot is small, it may be absorbed, 
and the eye may regain useful vision, but there will 
always remain a blind spot corresponding with the 
portion of retina which has been detached. If the hsemor- 
rhage is severe, there will be necessarily an extensive 
separation of the retina, and the eye for all useful pur- 
poses will be destroyed. 

2. HsBmorrliage between the Choroid and 
Sclerotic, uncomplicated with hasmorrhage in any other 
part of the eye, is most commonly produced by an escape 
of the lens and a sudden loss of vitreous through a wound 
in an unhealthy eye : thus withdrawing unexpectedly the 
support which the choroid and retina had derived from 
these structures, when, in their entirety, they occupied 
their normal position within the globe. 

In a healthy eye, the lens and a large amount of vitreous 
humour may be lost through a wound of its external 
coats, without exerting any very unfavourable influence 
on the retina or the choroidal vessels ; but in an unsotmd 
eye, a similar loss would probablj produce haemorrhage 
between the choroid and sclerotic. It is this form of 
haemorrhage which occasionally occurs after an operation 
for the removal of a cataractous lens from an unsound 
eye. Indeed, it is almost certain to happen if there be an 
increased or glaucomatous tension of the eye at the-time 
of operating. In such cases the hasmorrhage takes place 
from the posterior surface of the choroid, detaching some- 
times partially, but generally completely, the choroid 
from the sclerotic, and forming a large blood clot, it 
pushes in front of it the choroid and retina, and extrudes 
more or less of the vitreous from the eye. 

When haamorrhage between the choroid and sclerotic is 
occasioned by blows on the eye, the bleeding is seldom 
confined to the space between the choroid and retina, but 
takes place also m other parts of the eye, and blood is 
often found on the retina, between it and the choroid, and 
in the vitreous. 

3. Heemorrhage into the Vitreous ma^ occur from 
an injury of the choroid. If the haemorrhage is severe, the 
blood frequently bursts through the retina and hyaloid 

membrane, and extravasatea itseAi m\» ^i^ckft 'Tifet^waX^ft:^, 
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For a farther account of haemorrhage into the vitreous, 
see the Article in the Chapter on the Diseases of the 
ViTEEOTJs, page 136. 

The Prognosis of choroidal haemorrhage is always un- 
favourable. It is only when the bleeding lias been slight 
and limited to a small surface that even a hope can be 
held out that a certain amount of useful sight will be 
retained. If in such a case the patient progresses favour- 
ably, he will probably recover with some valuable sight, 
but he will not regain that which was destroyed by the 
blood clot : one blind spot in his field of vision will indi- 
cate the extent of retina which has been detached, and 
the loss the eye has sustained. When there is extensive 
choroidal haemorrhage, the eye for all visual purposes is 
lost; no matter whether the blood is effused into the 
vitreous, or between the retina and choroid, or the cho- 
roid and sclerotic. If the eye does not suppurate, and 
as a rule it does not do so if the external coats are 
entire, it gradually under treatment subsides into a 
quiet state, becomes soft, and somewhat smaller than the 
other. 

Treatment. — Immediately after the injury a leech or 
two may be applied to the temple with the hope of pre- 
venting any undue inflammatory action ; and a fold of 
lint or linen dipped in cold or iced water should be placed 
over the eye, and wetted as often as it becomes dry and 
hot. Two or three drops of a solution of the sulphate of 
atropia, gr. 1 ad aquae ^ 1, should be dropped into the eye 
twice a day. It will exert a sedative innuence, and also 
act beneficially on the pupil if any active inflammation 
comes on. Complete rest should be given to the sound 
eye by abstaining from all work, and the exclusion of 
strong light from the room. There are no special 
applications or medicines which can be given with the 
view of favouring absorption of the blood which has been 
effused. 

INTRAOCULAR TUMOURS. 

Intraocular tumours may be said to be of two kinds, < 
each of which will admit of certain variations. 

1. Glioma which grows from the retina. 

2. Sarcomatous tumours which grow from the choroids 
It is very rare to find a carcinomatAiXXA ^QRi*OcLNfo^^k^ 

the globe, so. rare indeed that max^f ^^ici^Q^\& ^^"^s^cN* 
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whether carcinoma or true cancer ever originates within 
the eye. The tamours which have been described as en- 
cephaloid, medullary and melanotic cancers have evidently 
been either ffliomas, or soft sarcomas, and sarcomas deeply 
coloured with pigment. 

GLIOMA OFTHE BETINA.— llieterriblediseasewhich 
has received this name was formerly known as encephaloid 
or medidlary cancer, and by some pathologists it is now 
called encephaloid of the retina. In appearance a glioma 
resembles very closely brain-substance. It is soft, of a 
white or yellowish-white colour, and springs from the 
connective tissue (the neuroglia) of the retina. In stmc* 
ture it consists of a finelv granular or amorphous inter- 
cellular substance, in wnich are embedded spherical, 
roundly ovaJ, and occasionally spindle-shaped cells. As 
it grows, portions of it frequently undergo fatty degene- 
ration ana become so soft as to be almost fluid, whilst other 
parts become chalky or calcareous. It is usually of rather 
slow growth, extending over a period of from one to two 
years before it completely distends the globe and bursts 
through the sclerotic or cornea. The disease spreads by 
infection, which travels along the optic nerve, and after 
death a similar growth is frequently found in the brain 
in direct communication with the optic tracts. It seldom 
produces secondary tumours in the abdominal or thoracic 
viscera ; but Knapp has recorded one case in which thrao 
were secondary ghomas in the liver, lungs, and diploe of 
the bones of the cranium.* 

Glioma is a disease of early life, and, as far as my ex- 
perience goes, it is limited to childhood. The youngest 
patient i have had under mv care was an infant six 
weeks old, in whom the growth was probably congenital, 
and I have not met with a retinal glioma in a child 
beyond the age of five years. Knapp mentions two cases 
in which there was reason to behove that the gliomas 
were congenital. The disease is very recurrent, and is apt 
to return in the orbit after the eye has been excised, and 
also to appear in the other eye. There are, however, 
occasional exceptions to the recurrence of the fflioma 
after the diseased eye has been removed. In 1872 I ex- 
cised the right eye of a child, set. two years and eight 
months, on account of a glioma of the retina, and 

* Knapp, On Intx«uocx)l«x Tumcrax«« 
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after more than seveu years there was no return of the 

disease. 

Symptoms. — A rapid diminution of sight, with more 
or less dilatation of the pupil. In the early stage of 
glioma there is no pain, and the disease is usually first 
discovered by the mother or attendant noticing a bright 
yellow reflex from the fundus of the globe, and then, on 
closing the sound eye, it is found that the affected one is 
£dmost, if not completely, blind. The refracting media 
are generally clear, so that the growth of the tumour 
may be easily watched. As the disease advances there is 
an increased tension of the globe, and then the eye 
becomes painful and the child restless, frequently crying 
and starting in his sleep. . The lens and iris are pushed 
towards the cornea, and the pupil becomes dilated and 
inactive. At a later stage of the disease the lens becomes 
cloudy and the cornea dull, and the tumour bursts its way 
through the globe and appears externally. It now seems 
to grow with an increased activity, and forms a f ungating 
mass from which there are frequent recurrences of 
hsemorrhage, and the child dies either worn-out by pain 
and exhaustion, or from meningitis caused by an extension 
of the disease to the brain. Examined witn the ophthal- 
moscope, the tumour will be seen occupying a limited 
portion of the retina, and with blood-vessels on its 
surface, which clearly belong to the new growth, and in- 
dicate its great vascularity. In the immediate locality of 
the tumour the retina is detached, and this separatiou 
increases with the advance of the disease. 

Treatment. — ^The only chance for tiie patient is an 
early excision of the globe ; and should the two eyes be 
affected I would excise both, provided the sight has been 
already destroyed, and the tumour has not burst through 
the external coats. Such an operation would afford me 
only hope for recovery, whilst at the same time it would 
save the patient much ultimate suffering. On several 
occasions I have been induced to remove the second eye, 
for the sole purpose of procuring some temporary relief 
from the excessive pain induced by the over-distended 
globe, and at a time when there was not the slightest 
prospect of arresting the disease. In each case the 
operation cave so much ease, that under similar circum- 
stances I nionld not hesitate to repeat it. 

SABCOKA of the OHOBiOXD*'— ^o V^"^ ^^^'^uw^^ 
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has also been applied the terms medullary sarcoma 
and medullary oanoer. Adopting the definition given 
by Arnott in his work on cancer, " a sarcoma is almost 
entirely a cellnlar growth with more or less of a visible 
intercellular sabstance/' and the cells may be either 
Tonnd, oval, or spindle-shaped, each containing a nndeos 
and nncleolns. " In these several varieties, however, the 
one character remains — viz., that the balk of the tnmonr 
is built np of simple cells, bound together by a scanty 
homogeneous or granular semi-fluid substcuice. Hence a 
mark^ distinction from carcinoma, in which the colls are 
as a rule quite free from any visible intercellular material 
and float m the meshes of a fibrous stroma." * 

A sarcoma of the choroid starts from the connective 
tissue of the choroid ; it has a strong tendency to recur in 
the vicinity from which it originated after it has been 
removed, and it will frequently give rise at a later period 
of the disease to secondary tumours in other organs, as 
the liver, lungs, or kidneys; but, according to Bil&oth, of 
Vienna, it rarely infects the lymphatic glands. 

Progress of the Disease.— A small nodule first 
appears on the choroid, which detaches the portion of 
retma with which it is in contact, and loosens also tbat 
which surrounds it. As it grows it pushes forward the 
retina, displaces the vitreous, and presses the lens and 
iris towards the cornea. Frequently the globe loses its 
normal shape, and dark bulgings will 1^ seen in the 
ciliary region. The coruea grows dull, then ulcerates, 
and through the opening the tumour crops out ; or else 
it makes an exit for itself posteriorly, and bursting 
through the sclerotic, it extends itself into the orbit. 
Having escaped from within the globe, it seems aa if it 
had acquirea new vitality, and grows with an increased 
vigour. If the tumour has burst through the globe ante* 
riorly, its surface after a time ulcerates and bleeds, and it 
assumes an appearance which has given to it the name of 
"fungus hsematodes." The attacks of hsemorrhage in- 
crease in frequency with the advance of the disease until 
the patient at length sinks, worn-out with pain and loss 
of blood. Such is the history of a case wmch has been 
allowed to proceed to its termination unchecked by 



* Arnott, On Cancer: its Varieties, their Histology and Diagnosis, 
pageiBt 
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surgical treatment^ bat fortunately these examples are 
uow. rare* 

Symptoms. — ^The first symptom which generally 
draws attention to the eye is the loss of signt, which 
may be either partial or complete according to the size 
and situation of the tumour. At the commencement of 
tiie disease there is usually no pain as a warning of the 
approaching eyil, but as the tumour grows and mstends 
tne globe, there is often excessive simering. The diag- 
nosis of a choroidal tumour in the early stage is fre- 
quently yery difficult; but with the ophthalmoscope it 
may be detected at a period when the onljr symptom is a 
loss of sight in a portion of the field of yision. 

It shomd be remembered that during the progress of 
growth of an intraocular tumour, an increased tension of 
uie globe frequently occurs, and that, from overlooking 
the cause of this glaucomatous symptom, mistakes have 
occasionally been made by treating such cases with 
iridectomy. 

Melanotio Sarcoma of the Choroid, called also 
Melanotic Cancer, is the same disease as the sarcoma 
of the choroid described in the preceding section, the only 
difference being the addition of the black pigment wUch 
is scattered in varying quantities thronghout its struc- 
ture. I have on two or three occasions seen the identity 
of sarcoma and melanotic sarcoma well illustrated by the 
changes which have occurred in the growth of the tumour. 
Whilst confined within the globe, the sarcoma in each 
case was deeply coloured with pigment, so as to be in parts 
absolutely black ; but having burst through the sclerotic 
posteriorly, it grew with an increased rapidity, and the 
extraocular portion was white. The tuniour external to 
the globe was the same growth and continuous with that 
which was within the eye ; both were sarcomatous, but 
the addition of pigment made the parts within the globe 
melanotic. 

The ^ognosis of choroidal tumours is generally unfa- 
vourable. The best chance is afforded the patient when 
the disease is detected early, and the eye removed before 
the tumour has attained a large size. It is of the 
greatest importance that the eye should be excised before 
the tumour has burst through the external coats, as 
when the disease has reached this stage there is the pro- 
babiUty that the neighbouring t\asvxft% Yka.^^ \i^tsRraiRk 
infected by it. 
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Treatment. — Eicision of the e^e. If the tamonr has 
made its waj throogh the Bolerotic, the chloride of zine 
pute (F. 7} ahoald be applied to the tiasaes in the orUt, 
in the maimer recommeDded in the SecUon Tbeatmxst at 
Oebital Tumoubs. 

SAH OOm . 07 TKB CHOBOID OBIOIKATINa IH 
IiOST BTBfi. — E^es which have been long lost either 
from injurj or disease occasionsJlj become the seat of 
Barcomatons tnmonrs from the choroid. It is tme that 
snch cases are comparativel; rare, yet tbej occur with 
emfGcient frequency to show that the t^esensratiTe chanzea 
which take place in eyes which have been destroyed l)y 
accident or disease are favourable for the prodnclion a 
BBrix>Diatoas growths. Fig. 49 represents a section of an 
eye I removed from a patient, let. sixty-nine, who hftd 
suffered from an acute inflammatory attack twelve years 

Fio. *9. 




previounly, which had completely destroyed the sight 
Since that time the eye had been repeatedly inflamed. 
Fonr or five months before be last came under mv care 
the e^e had begun to bnlge, and the pain, whitm waa 
occasional, had now become constant, and at night the 
eiaceibations were very severe. Under these dream' 
stances the patient wished to have the globe removed, 
although he had on several previous occasions refused to 
submit to the operation. From the report of Ur. Nettle- 
ship, the curator of the museum at the Ro^ iKHidfln 
Opnthalmic Hospital, the tumour was a spindle-oelled 
sarcoma which took its origin from the choroid, afteiv 
words spread into the retina and optic nerve, and puwd 
0/'tJier tfiroD^h the netve or adwAw m\o IVft \bx iMUtJar 



DISEASES OF THE OPTIC NEBVB. 211 

tissue outside tHe globe. The conical-shaped tnmoiir 
which sprang from the optic nerve was probably a 
seoondaiy formation.* 

Mr. Streatfeild has also related a case in which an old 
man lost the sight of one eye from an inflammatory 
attack thirteen years before coming under his care. The 
eye remained snrunken and <}uiet until within the last 
three or four months, when it rapidly enlarged. Mr. 
Streatfeild removed the eye ; and arter excision the globe 
was found filled with a sarcomatous growth which had 
passed outwards, rupturing the sclerotic, and had formed 
a large extraocular tumour. 

DISEASES OF THE OPTIC NERVE. 

There are two forms of neuritis or inflammation of the 
optic nerve. 

1. OPTIC NEXTBITIS — Papillitis^ — Descending Neu- 
ritis, — The pathological changes originating in structures 
beyond the eye. 

2. KETTBO-BETIKITIS.—The pathological changes 
originating vnthin the eye. 

1. Optio Neuritis — Descending NeuHtis. — ^The inflam- 
matory changes are mainly conflned to the optic nerve. 
It has been 'termed descending neuritis because it is the 
result of extraocular disease and the inflammatory pro- 
ce§8 descend along the trunk of the optic nerve to the 
papilla within the eye. It may be caused by tumours in 
the brain or in the orbit, or by an intra-cranial syphilitic 
node, or bv meningitis, hydrocephalus, lead-poisoning, or 
from any irritative disease within the skull. It may also 
arise from injuries to the head, coming on many months 
after the |>atient has apparently recovered from all effects 
of the accident. Dr. Hughlings Jackson states that de- 
scending neuritis may be caused by any " coarse" disease 
in the cerebrum or cerebellum. 

Symptoms of Optic Neuritis.^When seen at an 
early stoge the ophthalmoscopic signs are — 1. Change in 
the appearance of the optic disc, which is swollen and 
prominent, and oftentimes slightly hazy from a semi- 
transparent whitish exudation over it. The degree at 

• Bopd London Ophthalmic Ho»Bi\«l'RiBV«'^^^^ "^^^ ^.*crv x 
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swelling of the disc is indicated by the abrnptness of the 
bend of the retinal vessels as thej pass over its mar^ 
on to the retina. 2. Blurring or loss of definite outline 
of the circumference of the disc, which may be either 
irregular, confused, or apparently lost, as if the margin of 
the disc merged into the surrounding retina. 3. Fmness 
of the retinal veins, which are large, dark coloured* and 
sometimes tortuous. The arteries may be normal in 
appearance, but generally they appear small and even 
thready. If the neuritis increases, the ophthalmoscopic 
signs are intensified, and portions of the vessels in their 
course over the papilla will often become obscured by a 
whitish inflammatory exudation. Occasionally there are 
smsdl haBmorrhagic spots on the disc and in the adjacent 
retina, which in some cases is of a dull and whitish 
colour from inflammatory efl'usions, whilst the rest of the 
retina remains perfectly transparent. The disc will some- 
times assume a greyish-white colour, with a peculiar 
"woolly** look, much as if cotton wool had been carded 
until all its fibrils radiated outwards from a centre.* 
There is usually a steady diminution of the acuity of 
vision, often accompanied with a contraction or partial 
loss of the visual field, llie pupil is rather dilated and 
sluggish. The patient has no pain in the eye, nor are 
there any external manifestations to account for the 
increasing loss of sight. Both eyes are generally afifected, 
and the disease is usually symmetrical; but one eye may 
be attacked a little in advance of the other, or the impair- 
ment of sight may be greater in one eye than in the other. 
After a variable time all the prominent ophthalmoscopic 
symptoms of neuritis subside ; the morbid effusions arc 
absorbed, the disc becomes flattened and of a creamy 
white, and the arteries are reduced to mere threads, but 
for a long time the veins continue large and tortuous. 
Wil^ all these changes the sight diminishes until ulti- 
mately it is completely lost, or reduced to a mere percep- 
tion ot large objects. 

There are, however, cases of neuritis proceeding from 
intra-cranial causes, and accompanied with great impair- 
ment of sight, and from which the patient completely 
recovers, but I do not know of any means by which these 
cases can be diagnosed when first seen. There are also 

• Hutchinson, On Inflammation of the Optic Nerve : Hoyal 
London Ophthalmic Hospital ^eipoila, yo\, ^. v, ^^, 
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cases of optic neuritis in which the sight of the patient 
is not affected, and yet the neuritis may be due to some 
local disease of the brain. In a paper by Dr. Hughlin^s 
Jackson on the use of the ophthalmoscope in bram 
disease,* he says, in speaking of double optic neuritis, 
"it is very common for this condition to exist in a 

gatient who can read the smallest type, and who supposes 
is sight to be good; there is a marked pathological 
change without any obvious symptom." 

When optic neuritis arises from intra-cranial disease, 
it almost invariably affects both eyes: unilocular 
neuritis in such cases is very rare. Dr. Hughlings 
Jackson says : " It is notorious that tumour of but one 
cerebral hemisphere, nearly always, if it produces optic 
neuritis, produces double optic neuritis, and, what is more 
to the pomt, the neuritis begins nearly at the same time 
on the two sides ; it may be unequal in degree."t 

The term "choked disc" may still be retained to ex- 
press that condition of the optic papilla, marked by swell- 
ing, increased redness, and distension of the retinal veins ; 
and caused by some mechanical obstruction to the free 
passage of the blood from the eye to the cavernous sinus. 
The free communication which exists between the orbital 
and facial veins certainly does not in all cases prevent 
venous engorgement and swelling of the optic disc, when 
the return current of blood from the eye to the cavernous 
sIdus is impeded by the pressure of a tumour within the 
orbit. This fact was well shown in a case I reported in 
the Clinical Transactions, vol. ix. p. 134, of a man who 
had a well-pronounced choked optic disc, due solely to 
the pressure of an hydatid tumour on the optic nervct 
which impeded the return flow of blood from the eye. 
The tumour was punctured through the upper lid, and a 
clear fluid escaped; the eye which was protruded, partially 
receded, and when examined with the ophthalmoscope 
two days afterwards, the nerve was found to have nearly 
regained its normal appearance ; all the choking of the 
disc had disappeared. 

The constitutional symptoms associated with optic 
neuritis are headache, sometimes continuous, at others 
paroxysmal, and frequently accompanied by vomiting, 
in some cases the headache is intense, and it is this 



* The Lancet, Oct l'i,\ai'i. 
f Transact, Ophthalmolog. Socie\.7,'^o\.\.^,^'^. 
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symptom wluch induces the surgeon to examine the state 
of the optic papilla. With the headache there may he 
giddiness, which maybe occasional or almost constant; 
or there may be loss of smell, or defect of hearing, or 
occasional epileptic convulsions, or palsy of one or more 
of the ocular nerves, or a loss of the proper co-ordinating 
power over the muscles of the extremities. 

Optic neuritis may, however, exist without any other 
indication of intra-cranial disease, and may yet be due to 
some gross organic disease in the brain, but which has 
not manifested constitutional symptoms. 

It is difficult to form a prognosis in cases of optic 
neuritis, but to attempt to do so it is necessary to group 
together all the symptoms and to estimate them as a whole. 

Chronic headache and frequent vomiting with double 
neuritis point strongly to the ]^resence of an intra-cranial 
tumour, and this supposition is increased if after a time 
there be other symptoms manifested, such as giddiness, 
tinnitus, deafness, or palsy of ocular nerve, or convnlsiona 

Acute head symptoms in young people with double 
optic neuritis, suggest tubercular menmgitis, and this 
diagnosis is strengthened, if with the ophthalmoscope 
tubercles be found in the choroid. 

Neuritis in one eye only, generally indicates pressure 
within the orbit, possibly some form of tumour or an 
aneurism, or it may be pressure on the cavernous sinus 
from some growth within the skull but not connected 
with brain. 

Neuritis in both eyes coming on some weeks after a 
severe head injury is very serious. It indicates some in- 
flammatory action around the seat of brain injury, and 
such cases often terminate fatally. When neuritis comes 
on man^ months after a head injury, it is, I think, due to 
cicatricial changes taking place at the seat of the brain 
injary : the patient usually recovers, but the sight is lost. 

Neuritis arising from Bright's disease of the kidneys, 
or from constitutional causes, frequently cannot be 
diagnosed by the ophthalmoscope from neuritis due to 
intra-cranial disease. The association of constitntionid 
and local symptoms with the neuritis are essential for a 
correct diagnosis. 

Pathology. — In considering the pathology of neuritis, 
it is necessary to remember the peculiar arrangement of 
the external coats of the optic nerve. In Qnain's 
Anatomy f 9th edition, vol. ii. p. ^*?1 » >-^^ ^-oJOcLot ^"a^^^v— 
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" The nerves as they pass from the brain and spinal cord receive 
their perineural covering from the pia mater, and, in addition, two 
looser sheaths, an outer from the dura mater, and an inner from 
the arachnoid. Upon the optic nerve these sheaths remain dis- 
tinct and separate, so that the space which each encloses may be 
injected, the outer from the subdural, the inner from the suburach- 
noid space. .... There thus exists a continuity between the 
ventricles of the brain, the subarachnoid space, the perivascular 
canals of the cerebral substance, and the lymphatic spaces within 
the nerve-sheaths." 

In the majority of the cases of neuritis in which there 
has been a post-mortem examination, the sheaths of the 
optic nerves have been found more or less distended with 
fluid which has pressed on the nerve-tissue ; and in those 
cases in which no fluid has been found, there have 
generally been evidences of inflammatory action either in 
me nerves or in their sheaths. 

There are several theories as to how these optic nerve 
changes may be induced. 

1. That optic neuritis is caused by an extension of an 
inflammation at the seat of the disease in the brain, 
which is propagated to the optic papilla either through 
a direct continuity of nerve tissue ; or by an extension of 
the inflammation through the connective tissue structures 
and blood-vessels of the optic nerve. Dr. Buzzard has 
suggested that if this theory be correct, the other cranial 
nerves may also suffer from neuritis like the optic nerve. 
This is very probable, as associated with cerebral disease 
we frequently get in addition to the optic neuritis, 
deafness, tinnitus, perversion and loss of smell, facial 
neuralgia, and other symptoms of nerve irritation, all of 
which may be due to neuritis of the special nerves 
affected. 

2. Another theory is, that the distension of the optic 
nerve with fluid, so frequently found in optic neuritis, is 
due either to a rise of intra* cranial pressure, or to an in- 
crease of subarachnoid fluid. Certainly the direct com- 
munications which exist between the sheaths of the optic 
nerve and the parts within the head, render the optic 
nerve peculiarly liable to be affected by any intra-cranial 
change. 

3. It has been suggested that an intra-cranial tumour 
produces optic neuritis from the imtation it sets up as 
•* a foreign body," and that this irritation is conveyed to 
the optic nerve, which consequently \>eQOTDL<&^ VcAasol^. 

Traa£ment.«— In optic nexaitiB t\ift \,t«a^jax«D^»Ta»s^»'^ 
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ipiided by existing symptoms. When there is greatpain 
m the head, the subcutaneous injection of morphia (r. 90) 
or of morphia with atropia (F. 81), will often give great 
relief. If morphia alone cannot be borne, it mi^ be 
tried in smiJler doses combined with the bromide df 

Sotassium ; or the bromide of potassuim may be givea 
uring the day, and chloral at pi^ht. The me£cine 
which seems to do the most good is iodide of potassium, 
which may be increased up to twenty gprains three tunes 
a day, and to which may oe added nve or ten grains of 
the promide. If there is reason to believe that the 
neuritis is due to a syphilitic gumma in the brain, in 
addition to the iodide of potassium, mercury should be 
eiven either in combination with the iodide, or in the 
form of the ^een iodide (F. 121), or by inunction. 
When neuritis is due to a cerebral tumour, not syphilitic, 
appropriate medicines may relieye symptoms, but they 
will not cure the disease. 

2. NETTBO-BSTIKITIS — Ascending Optic NewriHs, — 
The inflammation is not limited to the optic nerye, but 
it includes also the retina, from which it originates, and 
extends to the optic nerye, ascending a short distance 
along its trunk. It is most frequently mduced b^ syphilis 
or chronic kidney disease ; and it is caused occasionaUy by 
derangements of the functions of the uterus, or by feyer, 
diphtheria, or over-lactation. 

Symptoms of NeiLro-retimti8.~The optic disc is 
clouded, its outline is indistinct or lost, and the yessels 
as they pass over its surface are more or less obscured, 
but there is not the yenous distension or the engorge- 
ment of the papilla which characterize the pure descendmg 
neuritis. Tne great point of distinction, however, between 
neuritis and neuro-retinitis is, that in the one the retina 
is extensively involved, whilst in the other it is either not 
at all affected, or only for a short distance immediately 
surrounding the disc. 

In neuro-retinitis the whole surface of the retina seems 
obscured by a diffused haze which renders all the minute 
yessels indistinct, and gives a peculiar and characteristic 
washed-out appearance to the fundus. Hiere is also an 
absence of the head symptoms which were noticed as 
being generally present in neuritis. In neuro-retinitis 
the disease is often confined to the one eye, whereas in 
the descending neuritis botla e^e* Sbx^ ^et^st^^ ^^«c\»^ 
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The prognosis of neuro-retinitis, althoagli anfavour- 
able, is jet more hopeful than that of descending 
neoritis, and especially if some blood-poisoning, such as 
sj^hilis, can be trac^ as the probable canse of the 
disease. 

Treatment. — In neuro'vetinitis care mnst be taken to 
ascertain the source of the disease, as it may be due to 
many causes. When it can be ascribed to syphilis, the 
mist, potass, iodid. (F. 91) may be given during the day, 
and piL Plummer. gr. 5 every other night ; or the mist, 
potassii iodidi cum hydrarg. perchlorid. (F. 98) may be 
prescribed. If the patient is feeble, the unguent, hydrarg. 
cum belladonnS, (F. 126) may be rubbed into the temple 
night and morning, and the mist. quinsB (F. 79) be taken 
during the day. 

When the (usease is apparently due to suppressed men- 
struation, every endeavour should be used to restore the 
uterine functions. In some cases I have had excellent 
results from the iodide of potassium given in 10 gr. doses 
twice a day in water. It has then acted as a powerful 
emmenagogue. I must, however, confess that this medi- 
cine has occasionally faoled to do good, or its adminis- 
tration has been attended with only a partial success. 
Notice should be taken whether the amenorrhoea is due 
to anaemia or congestion. If the former, tonics of quinine 
and iron, or the mist, ferri perchlorid. cum tinct. ergotsa 
(F. 89) may be ordered, but at the same time some aloetic 
pill should be prescribed to ensure the regular daily action 
of the bowels. If the suppression is due to congestion, the 
bowels should be freely acted on by a brisk purgative. 
In some cases small doses of podophvflin given every other 
or third night do |^ood. During the day the iodide and 
bromide oipotassium in a bitter infusion, or the mist, 
boracis (F. 71) may be given. When the sight is rapidly 
failing, and there is much pain in the head, I have known 
the inunction of the unguent, hydrarg. night and morning, 
so as to get the patient quickly under its influence, pro- 
ductive of great good. As soon as the gums are spongy, 
the frequency of the rubbing-in must be diminished, but 
a slight mercurial action should bo kept up for two or three 
weeks. 

In cases of neuro-retinitis dependent on or associated 
with great debility, such as after fever, or dii)htheria, or 
from over-lactation, the mineral acidft ^\\)cl ^vcL<^Q»TkS^^ est 
some of the preparations of iron, ore mou\> Y^^-^ \ft ^ 
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pxKl. A slight mercurial connter-initatioxi may be also 
kept up on the temple of the affected ere, by molnng n 
every night a little of the nncaent. hydrarg. iodidi rabri 
(F. 132); or by applying small blisters almit ike med 
a shilline from time to tune, and afterwards dressing the 
vcsicatea snrfaces with the unguent, hydrarg. 

ATBOPHT OF THE OFTIO KEBVB— TFAifo Atropkj 
— may be caused by disease of the brain or mednlh 
oblongata ; or it may be the unfortunate termination of 
some deep-seated inflammation of the eye. 

Atrophy of the optic nenre may therefore be considered 
under two headings : — 

1. That which proceeds from disease beyond the eye. 

2. That which arises from within the eye. 

1. ATBOPHT OF THE OF TIO NEBVB FBOX 
DISEASE BETOND THE ETE. — This form is mostly 
occasioned b}r cerebral or cerebro-spinal disease, or by 
tumours within the orbit. Neuritis of one or both eyes 
may be thus induced, and atrophy of the optic nerves 
may follow as a conscc[uence. Atrophy may, howeyer, 
come on without neuritis, dependent no donbt upon 
cerebral causes, but which are often too obscure to be 
diagnosed. It is to atrophy of the nerye arising from 
disease beyond the eye that the term " white atrophy" is 
properly applied. In the other forms of atropny the 
papilla is also greyish-white, or white, and es^ecdallj in 
their most advanced stages : but the characteristic signs 
of white atrophy of the optic nerve are best found in 
cases arising from cerebral disease. (See Article AjtULU- 
Hosis, p. 221.) 

Symptoms of Atrophy of the Optio I^'erve.— 
An increasing dulness of sight, both for near and distant 
objects, which is not improved by glasses, excepting those 
which act as powerful magnifiers, when small objects 
from being rendered larger are better seen; and con- 
traction or partial loss of the field of vision. 

In locomotor ataxy, atrophy of the optic neryes is 
frequently an early symptom, and the atrophy is often 
advanced before the unsteadiness of gait manifests 
itself. 

In optio nerve atrophy there is usually some defect in 
the colour sight, and this becomes yery marked as the 
atrophy advances. Red aud grwu w^ VJaa ^v^Q-vs^T^^a^ 
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lost, but ultimately there is frequently complete colour- 
blindness, and everytbing appears as either white, grey, 
or black. The loss of colour sight is often yery complete 
in locomotor ataxy. 

State of the Pupil.— In the early symptoms of 
atrophy of the optic nerve dependent on brain disease, 
the pupil is rather dilated and sluggish ; but in the later 
stages it is widely expanded and fixed, giving to the eyes 
the peculiar vacant stare which is so characteristic of 
blindness from cerebral disease. When, however, the 
atrophy is due to some affection of the spinal cord, the 
pupu is frequently contracted. See Myosis, p. 96. Dr. 
Argyll Robertson has shown that in optic nerve atrophy 
from spinal disease, that although the pupils will not 
contract to the stimulus of light, yet if an attempt be 
made to read, or to look at the finger as it is made to 
approach the eyes, both pupils will contract under the 
effort of accommodation. This loss of action of the 
pupils to light is also found in atrophy of the optic nerves 
proceeding from other causes. 

There is a form of atrophy which may be rightly called 
senile atrophy of the optio nerve. It occurs in 
elderly patients, and the only symptom is a progressive 
dulness of sight, which may go on to blindness. There are 
no cerebral or spinal symptoms ; the sight fades in the 
same way as the hearing fails in old people from atrophy 
of the nerve, and without any evidence of disease. 

Ophthalmosoopic Appearances of White 
Atrophy. — When the disease is fully advanced, the optic 
disc looks large, flat, and of a bluish or pearly whiteness. 
The retinal vessels are generally small ; the arteries often 
appear as mere threads, but in some cases, and especially 
in those which proceed from neuritis, the veins are large 
and distended. The small blood-vessels, which are usually 
seen on the disc, have shrunk from view, and the surface of 
the nerve is blanched and bloodless. There is frequently 
an excavation of the optic nerve, not from any increased 
tension of the eye, but from a shrinking from atrophy of 
the nervous elements, and a falling in of the central por- 
tion of the papilla. The peculiarities of this ** atroimic 
cup" are, that it is a shallow excavation, shelving from 
the margin towards the centre of the nerve, quite different 
from the abrupt edge of the glaucomatous cup. The 
disc presents the peculiar bluish ox XEiV^k.^ ^\L\\j^TL<^'e.*& c:k\ 
atrophj, its vessels are small, and t\ieT© \^ X-iWiXa ox \iR> 



220 DISEASES OF THE OPTIC NEBVE. 

displacoment of them as they pass from the margin d 
the papilla on to tiie retina. For a description of the 
glaucomatous and the physiological excavations of the 
optic nerve, see Article Glaucoma, pp. 120, 121. 

2. Atrophy of the Optic Nerve from Disease 
within the Eye may be caused by chronic affections of 
the choroid or retina by glaucoma, by acute inflammatioii 
of the eye, or by an injury producing extensive intraocnlar 
haamorrnage. As the ongmal disease subsides, the cloudi- 
ness of the inflamedstructuresmay partially and sometimes 
completely disappear, but the retina and optic nerve, in- 
stead of regaining their functions, undergo a slow process 
of atror>hy, and xutimately all sight is extinguisheo. llie 
ophthalmoscopic appearances are variable, and depend 
very much on the nature of the affection which has caused 
the atrophy. The optic papilla is anaemic, and of a cloudy 
or greyish-white, but it has not generally the briUiant 
tendinous whiteness of white atrophy ; its outline is often 
indistinct or irregular, and its vessels are small and 
withered. In some cases the optic disc looks absolutely 
smaller than normal, and this is especially so if the eye 
is soft and somewhat shrunken. A cloudy film often per- 
vades the whole fundus, and blurs the appearance of tiie 
structures behind it. Associated with tnis condition of 
the eve there are freciuentlv to be seen patches of atro- 
phica choroid with irregalar deposits of pigment, and 
occasionally also a partial detachment of the retina. 

The Prognosis and Treatment— The prognosis of 
atrophy of the optic nerve is very unfavouralue. The 
only hope is, that if there is any sight remaining, it may 
be still retained. Our first effort must be to ascertain the 
cause of the atrophy, and then by appropriate remedies 
to arrest the progress of the disease. The treatment of 
the various affections which may cause atrophy of the 
retina and optic nerve will be found under their respective 
headings. 

For tne white atrophy of the optic nerve which proceeds 
trom cerebral disease the subcutaneous injection of strych- 
nine has been recommended, in doses commencing at gr. 
fi75 and increased daily by gr. ^ until the quantity in- 
jected reaches gr. •^^. It is very doubtful whether this 
^i^eatment does any good, and it is certainly not free from 
?**^ger. I know of one case in which violent convulsions 
a^ii^^ed the injection of -^q of a grain of strychnia, 
^'inough the patient had pteviowaY^ cyo. ^«^«t^ ^^^s^fidAua^ 
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at intervals of two or three days, had the same dose 
administered. 

In some cases the use of the constant current of elec- 
tricity seems to do good. The spionges having been 
moistened with salt and water, one is to be placed over 
the closed eyelids of one eye, and the other sponge either 
at the nape of the neck, or at the back of the ear over the 
mastoid region, or on the forehead over the supra-orbital 
nerve, according to the selection of the patient. The 
point selected is the one which most readily yields flashes 
or balls of light with the fewest cells. At first, only 
from three to five cells shonld be used, but these may be 
increased to sixteen or eighteen if Ihey can be borne 
without inconvenience. The position of the positive and 
negative poles may be changed two or three times during 
each sitting, which should not last longer than from ten 
to fifteen minutes daily. 

ATBOPHY OF THE OPTIC NEBVE FBOM 
TOBACCO. — ^The theory that tobacco in excess will pro- 
duce a peculiar form of white atrophy of the optic nerve, 
has received the sanction of the late Drs. Mackenzie and 
Critchett, and of Messrs. Wordsworth, Hutchinson, and 
others. My own experience at the Eoyal London Ophthal- 
mic Hospital, however, leads me to dissent from this doc- 
trine, as I do not remember ever having seen a case in 
which the loss of sight could be fairly attru^uted to tobacco 
onhf. There was always, in addition to the immoderate 
smoking, some other excess, such as intemperance, dissi- 
pation, or an undue mental strain with loss of rest. I 
nave also met with a similar condition of progressive 
optic atrophy in women who drank spirits largely. The 
rapid improvement of sight which followed the giving up 
of the spirits, could leave no doubt but that alcohol was 
the cause of the nerve atrophy. In these cases there 
was no tobacco element in the production of the atrophy. 



AMAUROSIS AND AMBLYOPIA. 

AMATJBOSIS. — It is best to restrict this term to those 
cases of impaired vision and blindness which are due to 
cerebral or cerebro-spinal causes. Before the discovery 
of the ophthalmoscope, amaurosis ^qb \]i[x^ \t;&T\etv^ Xk^^scc^i^ 
of a group of obscure diseases origjai^>n3i% ^-^^^x ^VOias^ 
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or beyond the eye, and charaoterized by a ffradnal failoie 
of si^ht nHually terminating in blindness. With increased 
facihty for diagnosis, most of these affections have now 
been traced to their right souroe, and have received their 
own proper name ana place in the list of ophthalmie 
diseases. There still, however, remain a large nnmber 
of cases, marked by a progressive diminution of sighti 
dependent on changes in tne brain or spinal cord, the 
exact nature of which we are unable to estimate during 
life, and which from a want of more precise knowledge 
may be conveniently classed under Uie neading of amau- 
rosis. 

Although the cause of the blindness is at a distance 
from the eye, yet secondary changes soon take place in 
the optic papula which enable the disease to be recog- 
nised by the ophthalmoscope, and its probable progress 
foretold. 

For many useful suggestions in the diagnosis and 
prognosis of amaurotic affections, I am indebted to the 
valuable Paper on *' Amblyopia and Amaurosis," by the 
late Von Graefe.* 

In the examination of patients suspected to be suffering 
from amaurosis, we should ascertain— 

1. The history of the case. 

2. The state of the field, and the acuteness of vision. 

3. The condition of the optic papilla. 

1. The History of the C&se always affords impor- 
tant information both as to the diagnosis and prognosis 
of the disease. By it we determine whether the loss of 
sight was sudden or gradual ; whether it was preceded 
by head symptoms, or by functional disturbances of 
other organs, as the kidneys, the liver, or the uterus ; or 
whether there had been any previous constitutional dis- 
ease, such as gout, rheumatism, or syphilis. 

The duration of the impairment of si^ht is also an 
important element in forming a prognosis ; thus, if the 
defective vision has been for some months stationary, 
and all evidence of the disease to which it was apparently 
due has passed away, a favourable opinion would be 
given, whereas, if the loss of sight be recent, and there 
are persistent head symptoms, we should conclude that 



* Translated by Mr. J. Zachariah Laurence, from Zehcnder*! 
Klin. Monatsbl. fttr Angenheilkunde, 1865, p. 129 : OpbtluiliBio 
Boview, No. 7, p. 232. 
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the amaurosis is progressive, and will probably terminate 
in blindness. 

2. The State of the Field and the Aouteness of 
Vision. — ^The condition of the visual field should be 
carefully tested by one of the methods described at page 
235, so that any imperfection either as regards its peri- 
phery or its continuity of surface may be accurately 
noted, as, according to Yon Graefe, the state of the field 
forms a good basis on which to ground a prognosis. In 
all cases of amaurosis, the acuteness o£ central sight 
should be ascertained and compared with the defects and 
extent of the field of vision. The following variations 
may be noticed : — 

a. With diminished acuity of central vision the field 
may be entire in its periphery and continuous throughout 
its area, whilst the visual power is reduced in all direc- 
tions. Such cases are usually stationary, and so far a 
hopeful prognosis may be given. 

JS. With diminished acuity of central vision the field 
may be contracted in one or more directions, or broken 
by blind patches (scotomata), whilst the visual power 
throughout the rest of its extent is greatly lowered. 
With these symptoms the disease may be considered 
progressive, and the prognosis is blindness. 
^ V. There may be complete loss of central vision, but 
eitner with or without impairment of the rest of the field. 
If with complete loss of central vision the periphery and 
continuity of the field are good, there is reason to hope 
that the disease may be stationary, aJthough there is but 
a slight prospect of recovering the central vision which 
has been lost. The prognosis is therefore favourable, as 
the probability is that the patient will not go blind. If, 
however, in addition to the central scotoma, there are 
other blind patches in the field, or the periphery is much 
contracted, so that the eccentric vision is greatly re- 
duced, then the prognosis is most unfavourable, and 
blindness may be predicted. It must, however, be re- 
membered that the prognosis of this form of central 
amaurosis does not apply to a similar state of blindness 
which may be produced by retinal hsBmorrhag^e, or some 
other disease within the eye, the seat of which can bo 
accurately determined by the ophthalmoscope. 

d. There may be Hemiopia or complete loss of half the 
field of vision, in many cases distinctly marked qavIVs^ ^ 
vertical line, on one side of whicli m \ft A'eiw, ^\Sia^» ^"vj^ 



221 DISEASES OF THE OPTIC NERVE. 

the other all is dark. There are two forms of hemiopift 
to be noticed, the first, called homonsrmoiis from the 
corresponding halves of the two retinaa beinff affected; 
thus, the outer half in one eye, and the inner half in the 
other may be jointly paralysed, or the reverse. In the 
aecoiid form, the temporal, which is extremely rare, the 
inner halves of the retinas of the two eyes are blind, but 
the hemiopia is more diffuse, and the limitation is s^dom 
abruptly marked as in the former. 

To understand the distinction between these two classes 
of hemiopia, it is necessary to refer briefly to the anatomy 
of the optic tract, commissure, and nerve. The central 
fibres of each optic tract decussate in the commissure, and 
are connected with the optic nerve of the opposite side, 
and supply the inner halves of the retinae ; whilst l^e 
outer nbres of each tract go to the optic nerve of the 
same side, and supply the outer halves of the retinae. 
Each eye thus receives nerve fibres from both optic tracts, 
the outer half of the retina being provided with filaments 
from the optic tract of its own side, whilst the inner half 
is furnished from the tract of the opposite side. Hence 
it is that a clot of blood, or a tumour pressing on the optic 
tract only of one side— say, the right — will proxies 
paralysis of the outer half of the retina of the right 
eye, and of the inner half of the retina of the left ; the 
left half of the field of vision of each eye will therefore 
be blind. If, however, the commissure is the part 
affected, and onlv the decussating fibres ore involved, 
there will be paralysis of the inner half of each retina, 
and the temporal half of the field of vision of each eye 
will be blind. In testing the field of vision, the student 
must not forget that the right half of the field corresponds 
to the left half of the retina, and vice versd. 

In hemiopia there is usually no neuritis, nor atrophy of 
the optic disc. In cases of persistent hemiopia^ some 
writers have observed that after the lapse of years there 
has been a distinct pallor of a portion of the disc. 

Hemiopia is often associated with hemiplegia, and Dr. 
Hughlings Jackson says that in cases of homonymous 
hemiopia with hemiplegia, ** the patient cannot see to 
his paralysed side." 

The prognosis of hemiopia must depend very mnch 
on the cause which has produced it. If the half-blindness 
originated from the pressure of some syphilitic effusion 
on the optic tract tlie Big\i\» m^t-j \>^ x^^YasAL\ w ii it be 
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from tHe i>resence of a blood clot, there is reason to hope 
that even if the vision should not be restored, the defect 
may remain stationary ; but if a cerebral tumour be sus- 
pected, the prognosis is most unfavourable. 

3. The Condition of the Optic Papilla in cases of 
advanced amaurosis is that of white atrophy, as described 
at page 219. 

The Symptoms which are associated with amaurosis 
are very variable. In one class of cases there is no pain 
in the eye or head, and no constitutional disturbance, the 
only symptom being a gradual fading away of sight. 

Ill another class the blindness is preceded by acute 
head symptoms, which may last for several days or 
longer, and then either cease altogether, or greatly 
diminish. With the cessation or diminution of the pain 
in the head, the first indications of failing sight are 
noticed. The patient may regain his health and the full 
enjoyment of all his mental and physical powers, but his 
sight steadily fades, until he is in absolute darkness. The 
loss of vision in these cases is no doubt due to some 
organic changes in the brain produced during the acute 
inSammatory attack when tne pain in the head was 
severe. The cause was transitory, but its effects are 
permanent. 

In a third class the pain in the head is continuous ; 
the patient is never free from suffering. Intense headache 
is the first symptom of the disease, and it precedes the 
loss of sight. Although at times its severity is lessened, 
it is never absent. I have had such patients tell me that 
they would not mind being blind if they could only be 
free from pain. These are the most distressing of the 
amaurotic cases ; we can do nothing for the absolute hliTtd* 
nesa and but little for the constant pain, as the prepara- 
tions of opium are seldom tolerated. 

Amaurosis may be associated with epilepsy, hemiplegia, 
and locomotor atasry. It may also occur with paraplegia. 
Dr. Hughlings Jackson says : " Dr. Brown-Sequard has 
frequently drawn my attention to cases of paraplegia 
in which amaurosis has also existed without any other 
symptoms to suggest disease within the cranium. ' . . . • 
** The blindness he believes is the result of eccentric irri- 
tation. Dr. Wilks also has observed several such cases."* 



• On Defects of Sight in Brain Diaeaao \ Bo^iX laOxAss^ <^^- 
th&2mic Hospital Reports, vol. iv. p. 17. 
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State of the FupiL— See Atbopht of Optic Nisvi^ 
page 219. 
The Causes of Amaurosis maj be chieflj classed 

Tiiidcr the following headings : — 

1. From Disease of me Cerebrum. — ^AmaturoBis 
usually affects both eyes ; they may bo attacked simiil- 
tancously, or the blindness may be more advanced in one 
than the other, but as a rule both are ultimately inyolved. 
This can be reasonably anticipated by rememl>eriD^ how 
intimately the two optic nerves are associated within the 
brain by commissural fibres. Dr. Hughlings Jackson 
remarks : ** The kind of amaurosis which we most fre- 
quently find with disease of the central n&rrona Bystem 
is, in my experience, invariably double, although one eye 
may suner before the other. I do not say that blindness 
of one eye does not occur toith other sympto^ns of disease 
of the nervous system, but that it does not occnr from 
disease of the brain-mass."* Tumours of the brain, cere* 
bral hsemorrhage, softening of the brain, hydrocephaliui, 
meningitis, svphilitic deposits, and embolism, may all be 
productive of amaurosis. 

2. From Disease of the Cerebellum. — In some 
remarks which Dr. Hughlings Jackson kindly gave me on 
amaurosis from this cause, he says, it has been long 
known that blindness may coexist with disease of tiie 
cerebellum, but it is by no means clear that the blindness 
depjends on the want of that part of the cerebdlnm 
which the disease destroys. For as the loss of eight 
occurs only when the disease is " coarse," such as from 
tumours, blood clot, &c., he believes that it is induced by 
the irritation of the foreign body lying in the brain, and 
not from the destruction of an^ centre connected with 
sight. As a consequence of this irritation the optic nerves 
become inflamed, and the ultimate loss of sight is dne to 
this cause. 

8. From Disease of the Spinal Cord.— Amanroeis 
may occur with paraplegia, and it is frequently met with 
in locomotor ataiy, and especially when the disease is in 
an advanced stage. The blindness is usually confined 
to one eye. Dr. Trousseauf says, " Both eyes may be 

* Ou Defects of Sight in Diseases of the Nervous Systems Boyal 
London Ophthalmic Hospital Beports, vol. iy. p. 890. 

t Trousseau's Clinical Medicine. Tian^ted by the Sydenham 
Society yol i. p. 156. 
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affected, althoagli tliis rarely happens." The pnpil in 
spinal amanrosis is frequently contracted, and this is 
generallY the case when the part of the cord affected is 
m the cervical region. 

4. From ITterine Derangements.— A very acnte 
form of amaurosis, which will run its course to hundness 
in a few days or weeks, is occasionally produced hy a 
sudden suppression of the menses. It is usually accom- 
panied by intense headache, with vomiting or a feeUng 
of nausea. In one case which I published,* so rapid was 
the loss of sight, that in fifteen days from the first 
symptoms the patient retained but little more than a 
mere perception of light with either eye. Examined with 
the ophthalmoscope, the retinal circulation was seen to 
be interrupted; the return flow of blood was impeded. 
Although the symptoms were those of pressure on some 
part of the cerebrum, yet whether the pressure was caused 
Dy distension of the vessels, or by an effusion of blood, 
lymph, or serum, could only be conjectured. Under the 
influence of 10 gr. doses of the iodide of potassium the 
functions of the uterus were restored at the next monthly 
period, and the patient began gradually to recover her 
sight. In three months she was able with one eye to 
read No. 1, and with the other No. 10 of Jaeger's test 
types. The Eeport concludes by stating that the improve- 
ment was still progressing. Amenorrhoea, or irregular 
and scanty menstruation, may also cause amaurosis ; but 
'the symptoms are more chronic than when induced by an 
acnte suppression. (See Teeatment of NEuao-RETiNiTls, 
page 217.) 

in. some obscure manner amaurosis is occasionallv 
connected with pregnancy. A remarkable instance of this 
form of blindness came under my care at the Ophthalmic 
Hospital, and will be found related in our Reports.f The 
amaurosis was recurrent ; it commenced during the ges- 
tation of the eighth child, and recurred in each succeed- 
ing pregnancy. After the birth of her eighth child the 
patient regained sufficient sight to read No. 10 of Jaeger, 
and to do needlework ; but after the ninth child her re- 
covery was less complete, and in the sixth month of her 
tenth pregnancy she had become blind with one eye, and 
could only count Angers with the other. 

♦ Medical Times and GazeUt, August \, Ift^*^. 
f Rojral London Ophtlialmic Hospital P.ev'nt^* noVAx . \, ^% 
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5. From Loss of BloodL— Amaurosis maj occur from 
a large and rapid loss of blood. I have known it come 
on suddenly from extensive flooding during parturition, 
and the blindness has been permanent. Cases have also 
been reported in which it has followed vomiting of blood. 
The loss of sight may be immediate, or it may be gradual 

6. fVom Beflex Irritation.— Amanrosis may be in* 
duced from injury or disease involving branches of the 
fifth nerve, at a distance from the eye. Several instances 
have been quoted by Mr. Hutchinson* which illustrate, 
as he says, '* more or less directly, the influence of the 
sensitive nerves of the face upon tlie functions or nutrition 
of the eyeball." In some cases the blindness is preceded 
by intense neuralgia, whilst in others there has been a loss 
of sensibility on one side of the face. A very interesting 
case of amaurosis of one eye, consequent on acute abscess 
of the antrum, produced by a carious tooth, has been 
recorded by Mr. James Salter.f The loss of sight was 
permanent. , 

Monociilar Amaurosis may arise from any cause 
which induces pressure on the optic nerve of one eye 
only, such as a tumour or some syphilitic exudation, 
either juRt within, or immediately external to, the orbit; 
or it may be produced by embolism, or by disease of the 
spinal cord. 

For the Treatment of Amaurosis no definite 
course can be laid down ; the blindness is secondary to so 
many diseases. The cause of the defective sight must bet 
sought for by a careful examination into the nistory and 
the accompanying symptoms. The most hopeful cases are 
those which are acute and dependent on some sudden 
arrest of the function of one of the internal organs, or 
upon previous syphilitic disease, and where sufficient time 
has not elapsed for any organic changes to have taken 
place, either from the pressure of inflammatory exuda* 
tions, or from atrophy, 

AMBLYOPIA {ciftpXvs, dull, a)>fr, the eye) has the same 
signification as amaurosis (a/iavpc^o), to render ohacure), 
the former meaning dull vision, the latter obscure. These 
synonymous terms have created great confusion, as they 



• JBoyal London Ophthalmic Hospital Bw^orts, vol. iv. p. 120. 
t Medico-Chirurglca\ TxtwuwieXAoivs. ^q\. -xJw ^ 
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liave not only been applied indiflferently, but lately they 
have been nsed in combination ; thus a form of blindness 
has been described under the title of " Amaurotic Ambly- 
opia." It would be well to restrict the name Amblyopia 
to those impairments of sight which are apparently aue 
to imperfect perception I'rom defective innervation, or to 
a loss of the nervous sensibility of one eye from disuse. 
In this sense the word has been applied by many to 
denote the dull sight which is so frequently found in one 
eye in cases of strabismus, where no structural chanee 
can be detected by the ophthalmoscope to account for the 
loss of power. The term amblyopia may be also rightly 
nsed to designate the dimmed vision brought on either by 
the retina being over-wrought, or by its beins rendered 
dull and unimpressible from drink and debauchery. 

NYCTAIiOPIA* — Night-Blindness {6 rris wkt65 ahahs-^ 
Galen) — is a defect of sight varying in degree from dim- 
ness to almost complete darkness after the sun has gone 
down. It is most frequently met with amongst sauors, 
soldiers, and others who have been much in the Tropics. 
It is due to a blunted sensibility of the retina, which fails 
to appreciate fully the impressions which are produced 
by a dim light. Night-blindness is frequentiy met with 
in retinal affections, and especially in retinitis pigmentosa; 
but the nyctalopia to which I now refer is a functional 
disease, and quite iudependent of auy structural change. 

Mr. Arthur Benson (Dublin) has noticed a peculiar 
form of Xerosis of the conjunctiva as occurring very 
frequently in Epidemic Nyctalopia. It is characterized 
by a white, frothy-looking patch of variable size on the 
conjunctiva at each side of the cornea, in that part most 
constantly uncovered by the lids. It can be easily re- 
moved, but reforms rapidly. The patch itself, and the 
conjunctiva under it, has an oily look, so that the tears 
form in droplets upon it as on a greasy surface. Under 
the microscope it is found to consist of degenerated epi- 
thelial scales with some oily matter, and a vast quantity 
of micro-organisms, bacilli and micrococci — (Leber). 
There is, as a rule, but little increased vascularity of the 
conjunctiva, and cure generally results in from one to 



* See Papers on Nyctalopia and HeuLarilo^itt., Vj "Vix,"^. !s.. 
Qreenhill, Boyal London Ophthalmic Hos^\\aj\ '?w6^Qt\», 'S^.'s- 
p. 284, and by Mr, Joha Tweedy, IMd, p. 41^. 
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three months. The connection between ConjonctiTitii 
Xerosa and Nyctalopia is not constant, bnt very freqneni 
Both seem to occnr when the vital energies are oelow i>ar. 
The epidemics noted by Mr. Benson all occurred in spiing 
and early summer, and in charity schools ; those children 
being invariably atteusked who had some other ailment or 
delicacy in addition. 

Causes. — Although the constant exposure to strong 
glare exercises a certain influence in producing night- 
blindness, yet the predisposition to it is given hj an 
impaired and debilitated state of health. In this opmum 
all who have had much experience of this affection seem 
to be agreed. During the Crimean War nyctalopia 
was freouent both amongst the soldiers and saJlorSi and 
the evioence of the medical officers coincided in attri- 
buting it to either scurvy or debility from exposure and 
privation.* In a Paper by Dr. Alexander Brvson, " On 
Night-filindness in (connection with Scurvy, t he says 
that "it most unquestionably occurs much more £ra- 
quently in scurvy than is generally supposed; but in 
consequence of the simultaneous existence of some more 
serious symptoms of a less ambiguous character, it 
frequently psisses unnoticed." He then adduces soiQe 
forcible examples of nyctalopia occurring with scurvy 
amongst ships' crews, all of which were successfully 
treat^ by giving the eyes rest, and curing the scorbutic 
symptoms by a proper diet of fresh meat and vegetables ; 
and ne concludes by expressing his opinion that the dis- 
ease is '* entirely dependent on an improper or erroneous 
diet." 

Nyctalopia has also been attributed to ague, or to 
some other form of marsh fever. My own experience, 
however, of the disease is, that it is peculiarly liable to 
attack patients whose eyes have been long subjected to 
excessive glare, and whose constitutions have been debili- 
tated either from scurvy, a^ue, or from a diet deficient 
both in quantity and in quahtv. 

Examined with the Ophthalmoscope no change 
can be detected in the choroid, retina, or optic nerve, to 
account for the impairment of function. 

Treatment.~If there is any evidence of scurvy an 
anti*scorbutic diet should be prescribed, with two or three 

* Royal London Ophthalmic Hospital Beports^ vol. ii. p. 85. 
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oranges, or the juice of one or two lemons daily. The 
citrate of potash, gr. 20, may bo also given in water twice 
or three times a day, and if there is anasmia, the citrate 
of ammonia and iron combined with citric acid (F. 82) 
m^ be ordered. 

K ague or remittent fever can be traced as a possible 
cause of the disease, quinine should be freely given, and 
continued for at least six or eight weeks. The eyes 
should be rested, and all exposure to glare or strong light 
avoided. I h^ve tried keeping the patient in absolute 
darkness for a week at a time ; but the relief was not 
sufficient to compensate for so long an exclusion from 
light. Blisters to the temples and behind the ears are 
perfectly useless ; they only serve to irritate the patient, 
and do no good. 

SNOW-BLINDKESS is a temporary loss of sight from 
the dazzling caused by brilliant whiteness. A similar 
condition is produced by the excessive glare of artificial 
l^ht. I have had patients from the light-ships around 
the coast who have complained that, after trimming the 
lamps at night, they have been for some minutes abso- 
lutely blinded, and that they have not completely re- 
covered from the paralysing effects of the intense glare 
for some hours. 

The Treatment consists in wearing dark neutral- 
tint glasses to diminish the intensity of the light. 

OOLOTJB - BLINDNESS — Chromo-psetidopsis — Di- 
chromic Vision — is a defect of sight by which the power of 
appreciating certain colours is either diminished or lost. 
Tie importance of detecting colour-blindness in railway 
employes, signal-men, and sailors employed in look-out 
duty is now recognised, and no doubt many future dangers 
may be averted by using only those who have good colour- 
sight. 

Colour-blindness is more frequent in males than in 
females. 

Professor Bonders of Utrecht found amongst 2,300 
railroad employes that 152, or 6*60 per cent., were colour-, 
blind. 

Professor Holmgren of Sweden found amongst tS2,165 
males that 1019, or 3*26 per cent., were colour-blind. 

Dr. Oohn found amongst 2,429 ac\iooV\>a^^ ^l '^^'^'^^5?^^^ 
95, or 4 per cent, colour-blind. 
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Dr. MagDus found amongst 3,273 Bchool-boys of BreslaTi 
3*5 per cent, colonr-blind. 

Dr. Joy Jeffries of Boston found amongst 10,387 that 
431, or 4*140 per cent., were colour-blind. 

The testimon J of all who have worked at the subject 
18 unanimous that colour-blindness is very infrequent 
amongst females. 

Professor Holmgren of Sweden, out of 3,244 school-£^l8 
found only 9, or '27 per cent, and out of 1,826 factory-girU 
only 3, or 'IG per cent., of colour-blindness. 

Dr. Magnus of Breslau, out of 2,216 girls, only 1, or *04 
per cent., of colour-b!indness. 

Dr. Joy Jeffries of Boston, out of 7,942 girls, found only 
4, or '052 per cent., colour-blind. 

The late Professor Clerk Marwell, Dr. Thomas Yoxmg, 
and others have shown that for the normal eye there are 
three, and only three, elements of colour, and that in ti^e 
colour-blind one of these is absent. These colour percep- 
tions are generally considered to be red, green, and yiol^ 
(blue, according to Maxwell). The other colours with 
which we are familiar are produced by combinations in 
varying proportions of two or more of the three ele- 
mentary colours. If one of the elementary perceptions 
be wanting, the patient will be colour-blind so far as that 
particular colour is concerned, and in looking at a com- 
pound colour he will fail to see in it the specif colour for 
which he has no perception. 

Professor Pole, who was red blind, in narrating his own 
experiences of his own sight, says : *'A soldier's red coat 
or a stick of red sealing-wax conveys to me a very positive 
sensation of colour, by which I am able to identify, in a 
great number of instances, bodies of this hue. If, there- 
fore, the investigation of my experience ended here, there 
would be no reason to consider me blind to red. But 
when I examine more closely what I do see, I am obliged 
to come to the conclusion that the sensation I perceive is 
not one that I can identify separately, but is simply a 
modification of one of my other sensations. It is, in fact, 
a yellow shaded with black or grey, a darkened yellow, 
or what I may call yellow-brown. I find that all the 
most common nues of red correspond to this description ; 
and in proportion as they are more scarlet or more 
tending towards orange, the yellow I see is more 
vivid. The explanation I suppose is, that none of such 
Teds are pnre — they arc combinsAaona oi t^^'srSJOcv^^^'^ *, 
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80 that I see the yellow element of the combination, while 
the true red element of the combination is invisible to mo 
as a colonr, and acts only as a darkening shade." 
Colour-blindness may be divided into three classes : — 

1. When there is a Deficiency in the Power of 
Perception of all Colours. The bright and full colours 
may be recognised, but the gradation of sbades are not 
appreciated. This may arise from want of education in 
colours, or it may be due to an inability of the eye to 
perceive shades of colour as the ear may be incapable of 
distinguishing gradations of sound. In such cases, 
training the eyes with sorting and matching coloured 
worsteds may do good, but it is very doubtful. 

The inability to distinguish shades of colour may be 
congenital, but it may also be induced from over-use, or 
the constant strain of the eyes in looking at colours. I 
had a patient under my care at the hospital who had 
been engaged for many years in a colour warehouse, and 
whose chief business consisted in sorting and matching 
colours. For this duty he had acquired a special 
reputation amongst his fellows. Gradually, however^his 

Eowers began to fail him, and when he applied to the 
ospital for relief, he could only distinguish whole colours, 
and had lost the faculty of discriminating shades of tint. 

2. When there is a Deficiency in the Power of 
Perception of particular Colours as Bed and 
Green. In these cases one of the three elementary 
colour perceptions is wanting. The patient possesses 
only dichromic vision and is colour-blind. There are three 
varieties of this form of colour-blindness named ac- 
cording to the perception which is wanting : 

Eed-blindiiess. 

Green-blindness. 

Violet-blindness. 

The red-blindness is by far the most frequent; next 
comes the green-blindness ; whilst violet-blindness is so 
rare that practically it may be disregarded. 

3. Achromatic Vision, or the want of power to recog- 
nise any colour, everything appearing as either white, 
black, or grey. 

This defect is rare, and is, I believe generally produced 
by disease. Dr. J. J. Ohisholm, of Charleston^ 8k»C». 
(U.S.A.), has related a case of op\ic XL'^'vxsn^sA Vsi ^^^<Sc^ 
the patient*B vision was for a tiaiQ «ii5^xoTx«>a5i, *''^^S>a.^ 
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restoration to chromatic vision showed itself/' he says, 
*' in a slowly growing perception of bine shades. After 
some months the shades of yellow conld be perceiyed. 
Reds cannot yet be detected. All shades of red appear 
brown."* 

Dr. Argyll Robertson has also published a case 6t 
spinal disease, in which myosis and colour-blindness 
existed. The patient lost all perception of colours, 
although previous to his illness ne used to distinguish 
them readily.f 

The best method for examining for defects in colour- 
sight is by the use of Holmgren's coloured wools. They 
consist of a collection of small skeins of colonred Berlin 
wools, each of which is loosely twisted up. In this 
bundle is included wools of red, orange, yellow, yeUow- 
green, pure-green, blue-green, blue, violet, purple, pink, 
brown, grey, several shades of each colour, ana at least 
five gradations of each tint from the deepest to the 
lightest 

These worsteds being placed in a pile on the table, the 
examiner lays aside a skein of the especial colour desired 
for the examination. He then requires the patient to 
select from the wools other skeins which most closely 
resemble the colour of the sample and to place them by 
its side. The colour-sight of the patient is decided hj 
the manner in which he performs this task. 

Test 1. Select as the sample skein the palest (lightest) 
shade of very pure green, wnich is neither a yellow-green 
nor a blue-green to the normal eye, but fairly intermediate 
between the two. (See No. I. in Holmgren's coloured 
plate facing the title-page.) 

If the patient makes mistakes, and matches the sample 
with light shades of grey, brown, or other light dissimilar 
colours, he is colour-blind (1 — 6). 

The next test is to ascertain the form of colour- 
blindness. 

Test 2. A red mauve skein,;]: No. Ila., is chosen for the 



♦ Boyal London Ophthalmic Hospital Reports, vol. vi. p. 214. 
t Eye Symptoms m Spinal Disease. Oliver and Boyd, Edia* 
burgh. 1869. 

t This colour is described by Professor Holmgren as purple. 
" pnrpnr (rosa)," and as containing in tolerably equal prop&tio^ 
u# oolowcB of red and violet, vrMcb.i&H.olm^enEi'a reason for ottipaf- 
% it A5 a teat Holmgren " Om "P to^\>\VQSk«i\ftTir ^« V«^. 
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sample. The colour shoal d be midway between tho 
darkest and the lightest shade. If the patient matches it 
yrith blue or violet, 6, 7, or one of them, he is red blind. 

If he matches the red mauve with green or grey, 8, 9, 
or one of them, he is green blind. 

Test 3 is a confirmatory test and specially useful in 
examining the colour-sight of those employed in reading 
signals. Select a vivid red skein, like the red flag used 
for signals on railways, a bright yellowish-red, a scarlet. 
No. lib. The red- blind will match the sample with a dark 
green or dark brown, 10, II, with shades which to the 
normal eye are darker than the scarlet. The green-blind 
will select light green or light brown, 12, 13, to match the 
scaxletf shades which are lighter than the sample.* 



\ — An estimate of the state of the whole 
field of vision is an essential aid in the diagnosis, 
prognosis and treatment of many eye diseases : — thus the 
loss of a portion of the field would at once suggest 
detached retina, retinal hasmorrhage, or intraocular 
tumour, and would lead to a further examination of the 
eye: — in amaurotic affections the prognosis is mainly 
determined by the condition of the field — see page 223 :— - 
and in cases of chronic, or intermittent glaucoma a pro- 
gressive contraction of the periphery of the field of vision 
would indicate that an operation for the relief of tension 
should not be delayed. 

The points to be noted in taking the field of vision 
are: — 

1. The peripheral vision ; if it be contracted, and if the 
contraction be uniform in all directions. 

2. If, in addition to the peripheral contraction, there be 
blind spots or scotomata in portions of the field. 

3. If there be loss of central vision, and if with this 
central loss there be other impairments of the field. 

4. If, without loss of peripheral vision, the continuity 
of the field be broken by olind spots or scotomata. 

5. To note the limits of the field of vision for the different 
colour perceptions. The loss of the red and green are the 
most frequent. 

lu taking the field of vision, it must be remembered 



♦ In this Article on Colonr>Blindness, the author aijecUll'^ ^^"iv.- 
suited the writings of Professor Po\e,l?Tole%^ot "^^JflMEKKsx^ ^ 
Sweden, and Br. Joy Jeffries, of Boston, XX .^.i^ 
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that tho upper and inner portions of the field are often 
limited by an overhanging brow and a deep bridfj^ to the 
nose. The fallacy thus occasioned may be obviated by 
throwing the patient's head to the left when examining 
the right eye, and vice versa. 

The variations of the field of vitiion in aroanrotic 
cases, and their valne in forming a prognosis is given at 
page 223. It is taken from the late Yon Graefe's valuable 
paper on '* Amblyopia and Amaurosis.'' 

To ascertain and map out correctly the field of vision a 
perimeter should be used. The best are McHardy's self- 
registering perimeter ; Priestley Smith's and Berry's. 

When no perimeter is at hand the following ready 
method may be adopted for ascertaining the state of the 
field of vision : — 

The patient should be placed about one and a half feet 
in front of the surgeon, and having closed his sound eye 
with his hand, he should be told to look steadily with the 
affected one at the nose or the eye of the examiner. 
Whilst the eye is thus fixed, the surgeon should keep one 
or both of his hands moving gently along the line of the 
circumference of an imaginary circle which about cor- 
responds with the normal field of vision, carefally noting 
those jx>ints at which the patient says the hand becomes 
either indistinct or lost. If the patient should be unable 
to distinguish the movements of the hand at one and a 
half feet, it may be approximated to the eye, and a 
smaller circle be described ; the parts at which the sight 
is the most defective or wanting being still accurately 
observed. 

To Map out the Field of Vision without the Aid 
of a Perimeter, the patient should be directed to stand 
in front of a black diagram board, placed at twelve inches 
distance from him. Covering with his hand the eye 
which is not under examination, he should fix the other 
on a small white cross which has been drawn in the 
centre of the board and on a level with his eyes. Whilst 
his eye is thus fixed by steadily looking on the cross, a 
small white disc at the end of a piece of wire is to be 
moved in different directions over the board, and at what- 
ever spot it is clearly seen, a + is to be made ; when only 
dimly recognized, a — ; and when not visible, an 0. Each 
series of symbols are now to be connected with lines, and 
a map will be thus drawn, which. tjUI fairly represent the 
patient's &eld of vision. 
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To facilitate the copying and reduction of such a 
diagram the board shonid be ruled in three-inch squares, 
when the drawing can be easily transferred to properly 
ruled paper. 

TX7M0TJBS OF THE OPTIC NEBVE are rare. 

The late Von Graefe related a case of tumour of the 
optio nerve, behind the globe, in which the eye was 
protruded about 9"', and the sight was lost. A micro- 
scopic examination showed the tumour to be a myxoma of 
the optic nerve.* 

Mr. Hulke has recorded a case of tumour of the optic 
nerve in which there was extreme proptosis of the eye, 
and the vision was reduced to quantitative perception of 
light. 

He removed the eyeball and tumour together, the 
optic nerve being severed close to the optic foramen. 
•'The tumour was firm, of a spherical outline, in size 
about one-third less than that of the eyeball, from which 
it was separated by a portion of seemingly healthy optic 
nerve, somewhat more than half an inch long." The 
tumour was examined by Dr. Brailey, who states in his 
report : " The new growth appears to be a sarcoma, taking 
its rise in the loose tissue of the intervaginal space, 
most probably from the nucleated cells found upon its 

fibres."t 

In my own practice I have only met with two cases of 
retro-ocular tumours of the optic nerve. 

The first case J was in a man set. sixty-five. The eye was 
bulged forwards considerably, and was irremovably fixed 
in the orbit. I first excised the globe, and then removed 
a solid tumour which occupied the orbit and completely 
surrounded the optic nerve. Dr. Brailey, the curator of 
the Museum, made a section of the globe, and a micro- 
scopical examination of the tumour. He stated the parts 
within the eye were normal, except the optic disc, which 
was greatly swollen from the pressure of the tumour in 
the orbit. 

The growth was a round-celled sarcoma, and apparently 



* Archiv f. Ophtbal. x. 1. 194. 
t Royal London Ophthalmic Hospital Bie^TV.^^'^^^x^^.'iK^, 

{ Ilnd. voL X. p. ^^^ 
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originatod from the external lajers of the dnral sheath of 
the optic neire. 
The aeooad case of tamourof the optic nerve which wai 
under 1117 care was in a giii 

^'" "^ about seventeen jears of age. 

There was exceeuTe bulging 
of the eye directly forwards, 
HO that the lids conld not 
close completely over it, and 
the eye was oliod. I re- 
moved tbo eye and the 
tamonr. There was no disease 
within the eye. The tnmoar 
was con fi ned to the optic nerve 
behind the eye. It was the 
size represented in Pig. 50, 
The ^hich exactly shows the ap- 
nonr pearance it presented after 
pper it had been divided by a 
vertical section. 

Mr. Milles, the curator of 
the Museum, examined the 
growth. He foand that the tamour consisted chiefly of 
Hbrons tissue ; in places the bundles of fibres were sepa- 
rated, and in the spaces left by the separation there were 
here and there groups of small ronnd cells. The sections 
nuder examination do not show any evidence of nerve- 




Tumour of the opiic: 
resembling s neuroran. 
woodont shoivB the ti 
divided Vfrticallv. Tho upper 
portion showB tbs optic nurvs 
wbere it hsd been savored from 
the globe. 



INJUBIES OF THB OPTIC NBBVE.— The Optic 
nerve may be wounded behind the eye, without anv injury 
to its external coats, by the passage of foreign bodies mto 
the orbit, or by stabs into the orbit by some sharp-pointed 
instrument. 

Symptoms, — Sadden loss of sight, the loss being 
appreciated by the patient immediately on receiving 
the won nd. Mora or loss dilatation of the pupil, which 
is uninfluenced by light, and no apparent injury to the 
eye to account for the sudden deprivation of sight. 
Examined with the ophthalmoscope, there is at first no 
appreciable change in the appearance of the optic disc, 
except perhaps it may appear slightly more pink than 
the nerve in the other eye, but this increased vascularity 
is very soon followed bj poUor, and MlUmatelj the disc 
beaanes quite white, with flic arUriw um^, wii ^(ta- 
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Bents all the -usual appearances of wHte atrophy (page 
219). 

The following case, illustrative of this rather rare acci- 
dent, was nnder mj care : — 

A young man, aged twenty-seven, was engaged in a street fight, 
when his opponent struck at his head with a clasp-knife. The 
Uade penetrated the rim of the wide-awake hat he was wearing, 
ptMea through the upper eyelid, close to the upper edge of the 
orbit, and onwards to the optic nerve, which it wounded, but with- 
out touching the globe. The man declared that he was instantly 
blinded. He was positive that he could see well with the eye 
before he received the wound, and on being struck was immediately 
aware of the loss of sight. 

On admission, the pupil was slightly dilated and iminfluenced by 
light. The globe was uninjured, but on the upper eyelid there was 
a recent scar indicating the site at which the knife penetrated the 
orUt, and this scar corresponded to the cut in the rim of the hat 
through which the knife first passed. The eye was quite blind ; it 
had not even perception of ophthalmoscopic hght. Examiued with 
the ophthalmoscope, the optic nerve presented the appearance of 
eonunencing atrophy. The optic disc was whiter than that of the 
other eye, and the arteries were small and thready. The humours 
of the eye were perfectly clear. 

The man-has since been several times at the hospital, and when 
hist seen, about three months after the accident, the optic disc had 
assumed the milky white and flattened appearance of confirmed 
atrophy.* 

Treatment. — No applications nor medicin es will restore 
the wounded optic nerve. The sight which is lost is irre- 
parably gone; but attention must be directed to the 
wound, and if a foreign body be detected in the Orbit, it 
should be removed. See Article, " Foreign Bodies in the 
Orbit." 

OPAaUE OPTIC NEBVE FIBBES.^This congenital 
anomaly is recognised by the ophthalmoscope as a white 
patch extending from the optic nerve and terminating in 
feathery strisB in the retina. In the normal condition the 
nerve tubes of the optic nerve lose their medullary sheath 
at and in their passage through the fascia cribroaa, but it 
occasionaUy happens that in one or more bundles of the 
optic nerve fibres the white medullary sheath is prolonged 
on them for some distance into the retina. This con- 
genital peculiarity does not affect the sight. It is, how- 
ever, generally only detected when the eye is bein^ 



* Lancet, Jan. 2, \Zih. 
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•zaounedbj the opMhalmoscope for some defect of sight, 
and is therefore occasionally mistaken for an inflam*^ 
xnatorj ezndation. 

THE OPHTHALMOSCOPE. 

OPHTHALMOSCOPES may be divided into two classes, 
the portable and the fixed. There are a great variety of 
portable or hand ophthalmoscopes, for each of which the 
inventor claims certain advantages. The following are a 
few of the many excellent instruments now m use: 
Conper's magazine ophthalmoscope, Fox's, Porves's 
modified by Lang, Loring's, and Landolt's. 

FIXED OPHTHALMOSCOPES are too large and 
heavy to be of much service except for demonstration, or 
for artistic purposes. When once adjusted to the patient's 
eye a number of students can look through the instra- 
ment in succession ; or a sketch of the fundus can be 
readily taken, as the eye is kept under observation whilst 
both hands of the surgeon are free for drawing. The 
best of the fixed ophthalmoscopes is Brudenell Carter'si 
made by Mr. Hawksley, of 357, Oxford Street. 

HOW TO WOBK WITH THE OPHTHALMO* 
SCOPE. — ^To completely explore the whole fundus of 
the eye, and to ascertain the state of the lens and the 
vitreous, the pupil should be widely dilated with atro- 
pine ; but where the desired information can be obtained 
without such a thorough investigation, it will be unne- 
cessary and undesirable to submit the patient to this 
annoyance. The examination must be conducted in a 
darkened room, and with a lamp provided with a bright, 
steady flame. The most convenient li^ht is a small gas- 
lamp at the end of a movable arm, which can be turned 
in all directions, and raised or lowered as may be required, 
llie burner should be a porcelain argand, protected with 
a piece of wire gauze below to regulate the draught. 
The chimney should be a tube of plain white glass, of a 
uniform diameter throughout its length. When gas 
cannot be obtained, a moderator or a reading-lamp with- 
out the shade will answer almost as well. With all 
ophthalmoscopes, except the binocular, it will be found 
most convenient to place the lamp on the left-hand side 
of the patient, and with tUe flame on a level with, and a 
littie behind the eyes to be examme^. 
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_ To use ■ monooiJar hand ophthalmoecope, the observer 
rits or Btaods in front of the patient, ao that hia eyes are 
a little above the level of those ander eiamiaation, auii 
at about eighteen or twenty inches distanoe from thifm. 




He then with one hand holda tlie ophthalmoacopio mirror 
close to his own eye, and at such an angle that he cat«bes 
upon its polished surface the rays of light from the lamp. 



illnmined, he proceeds to make either an indirect o 
direct examination of its lunda?. 

For the indirect method he holds in his other hand, 
hetween his foreSnger and thumb, an object-glaHS of two 
or two and a half inch focus in front of the patient's eye, 
and at from one and a half to two inches distance from it, 
steadying the lens by resting his fingers on the forehead, 
aa represented in the woodcnt (Fig. 51). By moving 
his own head a little hackwarda or forwards aa may b« 
required, he soon succeeds in brinsing into view a clearly 
marked inverted aerial imnge of the lundns of the eye he 
is examining. 

The siie of the inverted image may he increased by 

C' liag an ocular convex lens of about ten-inch foona, 
ind the sight- hole of the miito"£, w\i -awB?. ^"t "^ 
wme tJmean objectglaaaoE thiQC-m<Ai^Wi^«. '^'"'^ 
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combination it ^vill be iiecesaarj' to approach the head 
nearer to the patient's eje. In order to obtain a view of 
the various parts of the fuodiiB in succession, it is requi- 
site to direct tlie patient to tnm his eye in different 
directions, and for this purpose it is convenient to have 
fixed objectH to which to call hia attention. To see the 
optic nerve, the patient shonld be told to look at the tip 
of the observer's ear most diiitant from him ; thus, if the 
right eje is nnder examination he shonld loot at the 




ri^ht ear of the enrgeon. By this rneane the globe is 
shghtly inverted, and the optic papilla is bronght under 
observation. 

To examine the yellow spot, the patient nhonld be 
directed to look straigM before him at the eye of the 
BU^eon, or thrortgh the sight-hole of the mirror. 

Siir the direot method, or the examination of the erect 
itu^ no object-glass is reqnired. The right eye of the 
patteBt fihonld he exammci -mfti ftie njni c^a of the 
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obBenrer^ and the left eye with his left eye. The light 
Bhould be arranged on the side of the eye to bo czaminod. 
If the right eye be the one nnder examination the 
observer aaonld sit on the side of the patient so that hia 
right eye corresponds with the patient's right. The 
patient s head shonld be inclined towards his own right 
shoulder, whilst the observer bends his head sideways 
towards that of the patient. In this manner tne 
obsenrer can approximate his eye with the ophthalmo- 
8C0i>ic mirror very closely towards the patient's eye. 
Their eyes may almost meet, but their faces do not 
touch. 

liATESAI* OB FOCAL ILLUMINATION of the eye 
is an extremely nsefnl means for examining the surface 
of the cornea or the iris, and for ascertaining the state of 
the lens in eases of suspected cataract. The pupil having 
been first widely dilated with atropine, the patient is 
seated on a chair, and the lamp is so placed that its flame 
is on a level with, and a little in front of, his eye, and at 
about two feet distance from it. A biconvex lens of two 
or two and a half inch focus is then held eo as to con* 
centrate a cone of light upon the eye, when by a slight 
movement of the glass in different directions each part 
of the structure under examination is in turn illumined 
until the whole of it has been satisfactorily explored. A 
second lens may be held in front of the eye, to be used as 
a magnifier if required. 

EETINOSCOPY. 

By BETINOSCOPY we are able to detect and esti- 
mate the various errors of refraction objectively. It is 
therefore of great use in determining the refraction of 
children, as by this method we can measure the degree of 
myopia, hypermetropia, or astigmatism, and correct the 
defect with suitable glasses without any assistance on the 
part of the patient. 

For an efficient examination the pupil should be dilated, 
and the accommodation paralysed with atropine. The 
patient is to be seated on a chair as for an ordinary 
ophthalmoscopic examination, and the light placed above 
the head, so that no direct rays from the lamp fall upon 
the face. The surgeon in a cnair about four feet in front 
of the patient, with a concave mirror of about nine 
inches focal length, throws a cotxq ol Yv.^c&» ^-vjl *^^ 
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corner of the eye to be examined ; the patient being told 
to look straight before him on to the opposite wall. The 
area of the pnpil is illumined, and if the mirror be made 
to rotate slightly, so that it faces in different directions — 
first vertically, then horizontally, and next obliquely — a 
dark shadow will be seen moving with each turn oi the 
mirror across the area of the pupil. It is by the direc- 
tion in which the shadow moves whilst the mirror 
is being rotated that the refraction of the eye is deter- 
mined. 

The following are the points to be noticed in retino- 
scopy : — 

1. If the shadow moves with, i.e., in the direction in 
which the face of the mirror is rotated, the eye is myopio 
in that meridian ; and if the same result is obtained in 
all the meridians, both as regards the distinctness and 
rapidity of movement of the shadow, the case is one of 
simple myopia. 

2. If the shadow moves against, i.e., opposite to the 
direction in which the face of the mirror is rotated, and 
the same result is obtained in all the meridians as regards 
the distinctness and rapidity of motion of the shadow, 
then the eye is either hypermetropic, emmetropiC| 
or slightly myopic less than -ID. 

3. If there is a difference in the two opposite meridians, 
either as regards the direction of the shadow, or of its 
distinctness and rapidity of motion, then the eye is 
astigmatic. 

A rough estimate of the extent of the error of refrac- 
tion may be made by noticing the brightness of the 
illuminea space, and the distinctness and rapidity of 
movement of the shadow. 

If the illumination be dull, and the movement of 
the shadow small, there is probably a high degree of 
ametropia. 

If the illumination be bright, and there be a broad 
shadow with rapid movement, there is probably a low 
degree of ametropia. 

As a rule, the greater the degree of ametropia the less 
intense is the illumination of the eye. 

Having noticed the direction in which the shadow moves, 

the next step is to correct the defect with glasses ; and to 

do this a spectacle frame is to be fitted on flie patient, and 

glasses placed in succession in front ot the eye, and their 

aeutralmng effects noted. 
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Sappoce the shadow is found to move with the mirror 
we have a myopia to correct. First place in the spec- 
tade-frame a -^ glass, say — 4 D ; if the shadow moves 
in the same direction, we change the glass for one of a 
higher power, say — 6 D, and if we then find that the 
shadow moves in the opposite direction, that is, against 
the motion of the mirror, it shows that the error has been 
over-corrected, and the refraction made hypermetropic. 
The patient therefore requires a glass between — 4 D and 
—6 D, and intermediate glasses may be tried in succession 
until one is found which is just short of over-correction. 
In myopia the patient will require a glass about 1 D 
stronger than the one determined by retinoscopy. 

If the shadow is found to move against the mirror, a 
trial is to be made, as described in the previous section, 
but with + glasses placed in front of the eye in succession 
until one is found which just corrects the error. If a too 
strong + glass be tried it will be at once detected by 
noticing that the direction of the shadow is changed, and 
that it moves with the mirror, showing that the eye has 
been rendered myopic ; lower power glasses must then be 
substituted in succession until the one is found which is 
just short of over-correction. 

The glass to be ordered for hypermetropic eyes must be 
2 D less than the power estimated by retinoscopy ; 1 D 
has to be deducted for the loss of the accommodation 
produced by the atropine, which has dilated the pupil 
and paralysed the accommodation ; and 1 D for the over- 
estimate which is made by retinoscopy of the degree of 
hypermetropia. 

In paragraph 2, page 244, it was stated that the shadow 
moving against the mirror may indicate either hyperme- 
tropia, slight myopia, or emmetropia. 

The following distinguishing tests may be applied : — 

If with -fl D placed in front of the eye, the shadow 
continues to move against the mirror, the eye is hyper- 
metropic. 

If with a +1 D the direction of the shadow is changed, 
and now moves with the mirror, substitute another glass 
-f -50 D, and if the shadow still moves with the mirror, 
the eye is myopic. 

If with a -fl D the shadow moves with the mirror, 
substitute another glass +*50 D, and if the ahad.ow na^ 
moves against the mirroT, t\ie ^^^ Ha ©tKHi^Xai^'^^. 

To estimate Asti^poaatiam.) -^jTOQ^^^m^QcL^^'^s^^^^'^ 



246 RETINOSCOPY. 

as if testing a case of simple myopia or hypermetropia. 
Determine the refraction of one and then of the other 
meridian with spherical glasses ; thns, take for instance 
a case of Hypermetropic astigmatism. 

Suppose in the vertical meridian the degree of hyper- 
metropia ^ + 2 D ; and in the horizontal meridian the 
hypermetropia = + 4 D. 

Deduct 1 D for the error of retinoscopy, 

and 1 D for the loss of accommodation from atro- 
pine; 
And we find the patient would require — 

a + 2 D cylinder, axis vertical. 

Take next a case of Myopic astigmatism. 

Supjjose in the vertical meridian the degree of myopia 
= — 6 D ; and in the horizontal meridian the myopia 
^ — 3 D. Add the — 1 D for the error in retinoscopy ; 
and we find that the 

Myopia = vertical merid. — 7 D. 
horizont. merid. —4 D. 

The correction then would be a glass 

— 4 D spherical 

— 3D cylindrical, axis horizontal. 

Mixed Astigmatism is the most difficult eiTor of 
refraction to diagnose and estimate. The movement of 
the shadow is different in direction in each of the two 
principal meridians : thus, in the vertical meridian the 
shadow may be with the mirror, showing myopia: in 
the horizontal meridian against the mirror, indicating 
hypermetropia. Suppose then we find by retinoscopy 
that 

The vertical meridian = — 2 D, 
The horizontal meridian = + 3 D. 

According to the rule already mentioned we add— 1 D 
to the myopia, and deduct + 21) from the hyperme^pia; 
and we have 

"Vertical mend. —3 D i . , . . .« , 

=—. — — i TT — . ., T, ; and the correction will be a 

Horizontal mend. + 1 D 

glass-II^^^E?^ 

-f- 4 D cylind. axis vertical ; 

Or, Tfia^ is the same, +'\^^P^^^: ..... 
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For an explanation of tlie theory of retinoBCopy, I 
wonld refer the reader to the excellent paper on the 
subject by Mr. Gharnley, Boyal London Ophthalmic 
Hospital fieports, vol. x. p. 844. 
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ANOMALIES OF REFRACTION AND DISEASES OF 

ACCOMMODATION. 

ANOBCALIES OF BEFBACTION AND DISEASES 
OF ACCOMMODATION.— The power which the eye 

S>88esses of bringing to a focus on the retina rays of 
fferent directions, is termed accommodation. By this 
power the eye is able to distinguish clearly objects at 
yarious distances. The fact that we are unable to see 
distinctly at the same moment near and distant objects is 
conclusive evidence that there must be a focussing power 
within the eye. Accommodation is a muscular, futhough 
an unconscious, effort, and must not be confounded with 
refraction, which is a faculty possessed by all eyes of 
bringing certain rays to a focus on the retina without 
any accommodative effort, and is dependent on the 
shape of the globe and on the media within it. The 
experiments of Helmholtz with his ophthalmometer 
proved conclusively that during accommodation for near 
objects, the lens, and especial^ its anterior sur^ice, is 
rendered more convex, and approaches the cornea; and 
that the pupil contracts and advances whilst the periphery 
of the iris recedes. The agent through which the change 
in the lens is effected is the ciliary muscle, but the 
mechanism by which this is accomplished has not yet been 
satisfactorily demonstrated. The contraction of the pupil 
during accommodation Bonders considers as probably omy 
an associated movement. That the iris has no share in 
the process of accommodation was proved in a case under 
the care of Yon Graefe,* where he removed the whole 
of the iris, and afterwards ascertained by a careful 
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examination tbat the eye still possessed a range o! 
accommodation whicli corresponded to the age oi the 
patient. 

In a normal eye distant objects are seen without any 
efiEbrt of the accommodative power ; it is only for near 
objects that there is active accommodation. This is proved 
by mydriatics — drugs which dilate the pupil and paralyse 
the accommodation. If we drop into the eye one or two 
drops of a solution of atropias sulphat. gr. 4 ad aquas 51 > 
we not only dilate the pupil, but m about forty minutes 
we paralyse the accommodative power, that is, we relax it 
to its utmost. We then find tnat the patient is unable 
to define clearly near objects, but distant vision is unim- 
paired. 

The nearest point of distinct vision for small type No. I. 
is called the punctum proximum or near point, and is 
expressed by the letter p. 

The furthest point of distinct vision for the same 
type is called the punctum remotum or far point, and 
is expressed by the letter r. 

The distance between the near and the far points is 
termed the range or the amplitude of accommodation. 

In the emmetropic eye of a cbild the near point lies at 
from 3| to 4 inches from the eye, and this recedes as age 
advances. The far point lies at infinite distance. 

An eye is said to be normally constructed or emTnetropic 
when it is able by virtue of its own refractive power, and 
without any efibrt of the accommodation, to unite to a 
focus on the retina parallel or distant rays. 

There are two ways in which the refraction may difiEer 
from that of the emmetropic eye. The axis of vision 
may be too long, so that parallel rays are brought to a 
focus in front of the retina, as in myopia ; or the axis 
of vision may be too short, as in hypermetropia, where 
parallel rays are united behind the retina. We have now 
to consider in succession the following conditions of the 
eye and the treatment which is suited to each : — 

Myopia, Astigmatism, 

Hypermetropia, Presbyopia. 

The three first-named are anomalies of refraction, as 
the impairment of sight they produce may be altogether 
independent of any faulty state oi ITcl^ «LCCommodation. 
PreBb^opisb, however, must "be le^ax^e^ «»» «LTioxxas\ ^\»5«k 
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occanring in an emmetropic eye as a natural result of in- 
creasing years, and without any necessary^ defect of its 
power of refraction. 

MYOriA. 

Myopiai or Short Sight, is usually dependent on a 
too great length in the antero-posterior diameter of the 
globe, so that the rays of light coming from a distance are 
brought to a focus in front of the retina, upon which circles 
of diffusion are formed in the place of a clearly defined 
image, and the object, therefore, appears confused and 
indistinct. Myopia may, however, be due to a too great 
refractive power in the eye, without any abnormal increase 
in the length of the globe, as in those exceptional cases 
of spasm of the ciliary muscle in which an undue rotundity 
is given to the lens. Nearly all the cases of myopia are 
dependent on the first-mentioned cause, and the ex- 
tension of the antero-posterior diameter of the globe will 
be fouud to arise from a prolongation of the posterior 
half of the eye. It is seldom that there is any change in 
the diameter in the anterior or corneal half. This in- 
crease in the length of the globe is usually accompanied 
by a thinning of the sclerotic, and a partial atrophy of 
tne choroid, and is recognised by the names Posterior 
staphylomaj or Sclerotico-choroiditis posterior. It is usually 
found in all cases of severe myopia. Graefe says that it 
is always present when the myopia exceeds ^, that is, 
when a stronger concave glass than one of five-mch nega- 
tive focus is required to correct it ; but a posterior sta- 
phyloma will be often seen in myopia as low as -f-g or ^^. 
The staphyloma may be a uniform prolongation of tne 

I)OBterior coats of the eye, but it is generally a more or 
ess marked ovoid bulging between the yellow spot and 
the outer margin of the optic disc. The great length of 
a highly myopic eye may be usually seen Jby drawing the 
outer canthus away from the globe with one finger, whilst 
the patient is made to look as much inwards as possible 
by directing his attention to an object on the other side 
of his nose. 

Myopic patients can usually see clearly near objects, 
but they are unable to make out those at a distance, and 
in endeavouring to do so they instinctively partially close 
the eyelids, to diminish the palpebral aperture, IntU% 
manner they cut off many oi t^i^iQ '^etv^'ettiX ^^^ ^^a\is.^a. 
emanate from the object thej axe \oo\l\xv^ ^.\»^ ^siWi **Qk»^ 
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limiting the circles of diffusion ihej obtain a more sharply 
definea image. 

Myopia may be hereditary, congenital, or acquired. It 
is generally hereditary, but not congenital, in that it does 
not nsnally manifest itself until after eight or nine years 
of age. Myopia will be often found to have existed in 
families for many past generations. Acquired myopia is 
occasionally seen in watchmakers, steel-plate engravers, 
and others, who for many years have been in the habit of 
applying their eyes for several hours daily to fine work, 
or to literary pursuits. Like all other bodily defects, 
when once acquired it may be transmitted, and so be- 
come hereditary. No doubt to insure this result, it is 
necessary that the eye should have been specially used 
throughout several generations. Myopia may be thus 
regarded as one of the evils of civilization and high mental 
culture. The great demands which scientific and manu- 
facturing pursuits make on the eyes cause them to gra- 
duallv attain through successive ages an increased growth 
and development. Up to a certain point this is produc- 
tive of improved vision — of sight which is good for both 
near and distant objects ; but beyond a fixed limit the 
eyes become too large, and myopia is the result. 

Ophthalmoscopic Appearances of a Myopic 
Eye. — By direct examination, that is, by aid of the mirror 
without the use of the object lens, an inverted im&ge of the 
fundus may be seen at some inches from the eye j thus, 
if the observer move his head in one direction, the retinal 
vessels will appear to travel in the other. The reverse of 
this occurs in the direct examination of hypermetropic 
eyes, when the parts of the fundus will seem to move with 
the head, proving that the image is erect. 

To obtain an erect image of the fundus of a myopic 
eye, a concave lens should be placed behind the sight-hole 
of the mirror. The strength of the concave lens through 
which the observer can see clearly the details of the 
fundus of the eye will give an approximate measure of 
the myopia of the patient ; thus, beginning with 1 D 
concave lens, and trying in succession a series of glasses 
of higher powers, the lens which shows most distinctly 
the retinal vessels will indicate nearly the actual degree 
of myopia. 

By an indirect ophthalmoscopic examination, that is, 
bjr the aid of both the mirroT an^ oVi^ftox X^ti^, NJcl^ Q^^<i 
nerve and vessels appear .xaVibex ^ma)^^^ \Xvwi Vo. ^as. 
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emmairopio ejo. In most myopic eyes evidence of a 
posterior stapnyloma is seen in a small white band or 
eresoent generally on the apparent inner side of the optic 
Berve. ^Hiis is known as tne myopic arc or crescent It 
is oansed by the prolongation backwards of the sclerotic, 
and oonseqnent stretchmg of that portion of the choroid 
which corresponds to the staphyloma. This extension of 
the choroid indnces atrophy and thinning of its textnre, 
10 as to render transparent that part of it which is adja- 
cent to the optic nerve, and npon which the greatest pnU 
is exerted, and thns to allow the white shining snrface of 
the subjacent sclerotic to gleam through. Occasionally 
the choroid is completely detached around a portion of 
the margin of the optic nerve. The width of the arc is 
usually proportioned to the degree of the mvopia, and in 
severe cases it will sometimes extend entirely round the 
op^o disc, or instead of a crescent there will be a lar^e 
white irregular patch, over which the retinal vessels will 
be seen coursing. (See Article Scle&otico-Ohoboiditis 
PosTBBiOB, page 197.) 

By Betinoseopy. — ^The shadow moves with the mirror. 
(See page 245.) 

Treatment of Myopia. — In examining a myopic eye 
the points to be decided are : — 

1. The degree of myopia and the range of accommoda- 

tion. 

2. Whether the myopia is stationary or progressive. 

3. Whether it is simple or complicated. 

I. The Degree of Myopia and Bange of Ae- 
OOznmodation.* — ^Note the farthest distance from the 
eye at which the patient can read No. I. This is his flar 
point, and represents approximately the degree of the 
myopia : thus if he can read No. I. at eight inches he has 
theoretically a myopia of 4*5 D, requiring a concave lens of 
eight inches focal length for distant objects ; if at five 
inches, a glass of 7 D, or five inches focal length, and so 
on. In practice, however, it will generally be found tiiat 
the patient requires a glass of rather lower focal power 
for distance. 

Next determine the near point, and this is done by 
ascertaining how close to the eye the patient can read 

• The best typos are those prepared by 'Dt.^"ii'8i^<Kii^^\"^^*«ft^B^.« 
They may be obtained of "WiUiama wi^ »OT^^»^ ^q^^\X ^^sx^^vv^ 
IfOndoD, 
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the same type; the space between the near and far 
points will inaicate the range of the accommodation. In 
low degrees of myopia the range of accommodation is 
ffenerafly good, but less than in emmetropia ; whilst in 
tne hign degrees of myopia the range is nsoally very 
contracted. 

Having proceeded so far, find out by trial with 
snccessive glasses the weakest concave lens with which 
the patient can see No. XX. at twenty feet. If no glass 
will bring his sight up to this standard, his acuteness of 
vision is impaired, and this defect is due to some other 
cause than simple myopia. (See Comflications op 
Myopu, page 254.) 

Each eye should be tested separately by closing the 
one which is not under examination, telling the patient 
to place his hand over it. In testing with glasses, each 
lens should be placed as close to the eye as it would be 
worn in the spectacle frame, as its strength is increased 
if it be held at a distance. 

If there be a great difference in the degrees of myopia 
of the eyes, it is often impossible to provide the more 
myopic eye with a glass which will enable the patient to 
use the two eyes together with comfort. In such cases it 
is better either to give spectacles with both glasses of the 
same focal power as that which is suited to the least 
short-sighted eye ; or to give to the more myopic eye only 
a slightly stronger glass than that required for the 
better eye. In the low degrees of myopia each eye may 
be furnished with the glass which neutralizes its myopia. 

If there be an insufficiency of the internal recti 
muscles, so that the patient is unable to converge both 
his eyes on a near object, and this defect is not corrected 
by the use of concave spherical glasses, and the patient 
complains of discomfort or pain, much benefit will often 
be &und from adding a pnsm to the lens with its base 
inwards. A prism of 1°, 2°, 3°, or 4° may be given to 
the more defective eye, and if necessary a pnsm of a 
lower power to the better eye. In cases where the 
insufficiency is so marked as to cause a divergent squint, 
the external rectus of one or both eyes may be divided. 
The external muscle of the most defective eye should be 
first divided, and if after an interval of a few days it is 
found that the effect has not been sufficient, a similar 
tenotomy should be performed on. \Xv^ o^^iet «^^. Great 
jadgment must be exercised "beioT^ diV\^iai% \Xi«k «s5«jra.^ 
rectna of even one eye in casea ol m^o^^ ^^««^ *Q^^ 
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insufficiency of the internal recti is not very pronounced, 
as I have frequently seen the most troublesome diplopia 
follow the division of only the one external rectus 
muscle. 

General Uules for the Selection of Glasses.^ 
When the myopia is below 2 D or tV, no spectacles 
should be worn, but the patient should be furnished 
with glasses in a folding frame, which he can apply to 
his eyes when looking at objects beyond his range of 
vision. 

In myopia from about 2 D or ^\ to 3 D or yV* ^^^ V^^ 
of spectacles which will enable the patient to read No. 
XX. at 20 feet will usually be sufficient. If reading 
glasses are required, and the accommodation is good, 
the patient may use the same glasses as for distance. 
If, however, the accommodative power is impaired, the 
reading glasses must be of a lower power. 

In myopia from about 3 D or ^^^ to 5 D or |, it will be 
well to give the patient spectacles with weak lenses for 
reading, and stronger concaves for wearing in the streets 
or when looking at things at a distance. 

In high degrees of myopia, as from 6 D or J upwards, 
the patient should not, as a rule, be allowed to wear con- 
stantly glasses which completely neutralize the myopia, 
as they will often fatigue the eye, and produce too much 
dazzling. He should be ordered, for constant use, the 
concaves which suit him best for reading and enable him 
to see well eight or ten feet in front of him, and in 
addition he should bo given a pair of glasses in folding 
frames of a focus which will represent the difference 
between those he requires for reading and distance. 
These he may hold in front of his spectacles when looking 
at objects beyond the power of the glasses he has on ; 
thus, a patient who requires — 9 D or - J for distance, 
and — 3 D or - iV for reading, may be ordered spectacles 
with —3D or — tS ^^r constant wear, and a double eye- 
glass with — 6 D or - i for occasional use in front of his 
spectacles ; because -3D with -6D=-9D. If 
the glasses dazzle, or if the eyes are irritable, much com 
fort may be often gained by ordering the lenses to be 
tinted with cobalt blue ; and this is especially beneficial 
if the eyes have to be much used with artificial light. 

In cases of extreme myopia, as from 18 D or ^ to 
12 D or -| or 9 D or J, I have occasaan»3\'5 ^a^K *«^^ 
af^i^for distent objects greatly impxox^Vj ^»^\«a^^^ 
cone» 
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2. Whether the Myopia is Stationary or Pro- 
gressive.— In most young people the myopia is pro- 
gressiye ; it is therefore of tne utmost importance that 
the rules which are given under the heading of Gekebal 
DiBZCTiOKS should be strictly followed, in order to retard, 
if possible, its increase and render it stationary. 

In stationary myopia of a low degree, the sight may 
steadily improve as age advances, and ultimately the 
patient may be able to discard the use of glasses, but 
this is rather exceptional. In myopia of a high degree 
there is always a strong tendency to increase. If the 
progress is rapid, it is usually accompanied with 
symptoms of irritation, which require careful manage- 
ment. The patient complains of muscas, flashes of li^t 
and globes of fire ; the eyes will flush easily when read- 
ing, or often without an apparent cause, and they look 
red and irritable. With such symptoms the use of 
glasses should be for a time abandoned, or only those of 
a low power allowed, sufficient to enable the patient to 
perform the duties absolutely required of him. A leech 
to each temple, repeated every two or three days for a 
few times, will sometimes give great relief. A small 
blister of the size of a shilling ma^ also be applied be- 
hind the ears, and repeated from tmie to time, so as to 
keep up a little counter-irritation ; or some slamnlating 
liniment may be used for a similar purpose. The eyes 
may be frequently bathed mih. a cold lotion (F. 43, 51), 
which may DC applied over the closed lids with a fold of 
linen when the patient is lying down. The most impor- 
tant treatment, however, consists in rest to the e^es, by 
abstaining from all work, and especially that wmch in- 
duces a stooping position of the head. 

3. Whether the Myopia is Simple or Com- 
plicated. — If suitable concave glasses fail to make the 
patient read No. XX., Snellen, at 20 feet, there is super- 
added to the myopia some other defect to account for his 
impairment of vision. Myopia may be complicated — 
1, with amblyopia or weak sight, due to defective sensibi- 
lity of the retma ; 2, with astigmatism : 3, with an in- 
creasing posterior staphyloma and atrophy of the choroid; 
4, with deficiency of power of the internal recti muscles 
(muscular asthenopia) ; 5, with opacities of the cornea; 
6, with opacities of the vitreous ; 7, with choroidal or 
retinal basmorrhage ; 8, with partial detachment of the 
retina' For the treatment o^ aWV^i^^^ Ciom^Vi^^ssaa thA 
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reader is referred to the different sections under which 
they "will be found in the index. 

General Directions for Myopic Patients.— Avoid 
all stooping positions of the head, as thejtend to cause con- 
gestion of the eyes. In reading, sit with the head thrown 
back, and bring the book to the eyes instead of taking the 
eyes to the book. Never, if it can be avoided, read books 
printed in narrow doable columns ; the having to relax 
frequently the accommodation, as the eye travels from 
one short line to the next, tends to induce fatigue. Never 
read in a moving carriage ; the repeated jolts displace the 
words on which the eye is fixed, and tire the eye by 
requiring it to keep readjusting itself. If the eyes grow 
fagged whilst reading, rest awhile, and do not resume 
wort until they are refreshed. Avoid working by an 
artificial light, and especially gas which flickers. The 
bast lights are wax candles provided with shades which 
throw their light on the object to be seen, and leave 
the rest of the room in comparative darkness, into 
which the eye can roam when feeling fatigued. When 
the eyes are tired, or hot and irritable, the best applica- 
tion is cold water, with which the eyes, the lids being 
closed, may be bathed ; or a gentle stream of cold water 
may be carried against the closed lids by means of the 
siphon eye-douche. 

HYPERMETROPIA is the reverse of myopia; for 
whereas in myopia the optic axis was too long, and 
parallel rays, or those emanating from distant objects, 
were brought to a focus in front of the retina, in 
hypermetropia the antero-posterior diameter is too short, 
and the focal point of parallel rays is hehind the retina. 
The result of this defect is that only convergent rays 
can be brought to a focus on the retina. The hyper- 
metropic eye is consequently unable to receive correct 
impressions of things at a distance when in a state of 
repose — that is, with its accommodation relaxed — but it 
has to bring into action its focussing power, in order 
to converge sufficiently the parallel rays. The strain on 
the accommodation is therefore in proportion to the near- 
ness of the object. 

Adopting Donders's classification, hvpermetropia may 
be divided into ac(juired and original. The acq[iiiredis oc- 
casionally met with in old people, gen^T^ilbj ^Jws^^ ^so^ ^ 
seven tv years of age, when it ia a8BOC\a\fe^^*>J0B.\(t'y^"^^''S5^^ 
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Hypermetropia may thus be often found in an originally 
emmetropic eye. The patient not only re(juires convex 
glasses for reading and looking at near objects, but the 
refractive power of the eye has become so reduced that 
he also needs convex glasses for distance. Another form 
of acquired hypermetropia is found in cases of what 
Bonders calls *' aphakia/' or absence of the lens from the 
eye. This may occur from extraction of the lens for 
cataract, or from a dislocation of the lens out of the 
field of vision from an accident. In both ot these cases 
convex glasses are required for distance. 

Original Hypermetropia may be said to exist in two 
states, the manifest and the latent. 

The manifest is that degree of hypermetropia which 
the patient exhibits before the accommodation has been 
paralysed with atropine. 

The latent is the amount of hypermetropia which is 
found after the accommodation has been paralysed with 
atropine, and which was not manifest so long as the 
patient exerted his focussing power in looking at distant 
objects. 

Donders further divides hypermetropia into absolute^ 
relative, and faeultatiye. 

Absolute is when the eye can neither read fine print, 
nor tell clearly distant objects. With the strongest con- 
vergence of the eyes the patient cannot accommodate for 
parallel rays. This form is seldom met with in the young, 
as with them there is nearly always a certain amount of 
accommodative power, which enables them to overcome a 
portion of the hypermetropia. 

Relative Hypermetropia is when, in order to see 
clearly a near object, say at a distance of sixteen inches, the 
eyes are obliged to converge as if looking at one at twelve 
inches. The patient can only accommodate for the real 
point, by converging the visual lines to another ^oint 
nearer to the eyes ; in fact, by giving to them a periodic 
convergent squint. 

Faeultatiye Hypermetropia is when the patient can 
see clearly distant objects, either with or without convex 
glasses, and he can also, with an effort which is almost 
unperceived, read and write well, but the eyes are specially 
liable to suffer from asthenopia when called upon to per- 
form much continuous close work. Such eyes also soon 
become presbyopic. 
JDondera has shown that from bO \iO %)v) ^^^x^ ^l^^^yj^a 
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emmetropic eye becomes hypermetropic; the hyperme- 
tropic eye more hypermetropic ; and the myopic eye less 
myopic or emmetropic, or even hypermetropic according 
to its degree of myopia.* 

Treatment of Hypermetropia.— Find out the 
degree of hypermetropia, and then famish the patient 
with such glasses as. will best remedy this defect. 

To Ascertain the Degree of Hypermetropia. — 
First direct the patient to look at No. XX. at 20 feet 
distance, and fmd out the strongest convex glass with which 
he can clearly make out that type. The strength of the 
lens^ will indicate the degree of manifeet hyperme- 
tropia : thus, if a 2 D or 18-inch focus convex glass be 
requiredj the patient is said to have a manifest hyperme- 
tropia ot 2 D or ]V. He should then be directed 1x> read 
Ko. I. with this glass, and if he can do so with facility he 
may be allowed a pair of spectacles with lenses of the same 
focus for constant use ; but if he should be unable to see 
the type or only to make it out with difl&culty, stronger 
glasses should be tried in succession until the eyes are 
suited. The spectacles which are thus furnished to the 
patient will probably, however, only suffice him for a 
time, as they do not neutralize his latent hypermetropia, 
and this will ^adually become manifest as the patient, 
b^ the aid of his glasses, ceases to strain his accommoda- 
tion for distance. After a time he will probably there- 
fore re<juire stronger glasses. In low degrees of hyper- 
metropia, for practical purposes this examination may 
be sufficient, and suitable glasses may be thus given to 
the patient ; but in all severe cases the amount of latent 
hypermetropia should also be ascertained. To do this, 
the accommodation of the eye should be first paralysed 
by dropping into it a few drops of a solution of atropine, 
gr. 4 ad aqusB 5 1 ; and when the full effect has oeeh 

Sained, try what convex glass will enable the patient to see 
To. XX. at 20 feet. Now, an ordinary emmetropic eye thus 
treated would be able to read, unaided by glasses, No. XX. 
at 20 feet, for without any effort of accommodation it can 
unite parallel rays on the retina ; but the hypermetrpf^o 
eye will need a convex lens, and one of a greater power than 
tnat which was called for before the instillation of the atro- 
pine. The focal power of the lens now required will give 
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the degree of latent li jpermetropia. As a rale the patient 
cannot wear constantly glasses of the strength necessary 
to neatralize the latent hypermetropia, as, from having 
been long accustomed to use unconsciously his accommo- 
dation for distance, he is unable to completely relax it, 
and strong convex glasses would confuse and fatigue the 
eye. He should therefore first be ordered weaker glasses, 
and these may be changed from time to time for stronger 
ones, as may be necessary. 

Peculiarities of the Hypermetropio Eye. — It.is 
smaller in all its dimensions than the emmetropic eye, but 
especially in the antero-posterior diameter, so that the 
globe has a flattened appearance. This can be distinctly 
seen if the patient is directed to look as far inwards as 
possible whilst the outer canthus is drawn outwards 
with one finger. It will then be noticed that the curve 
of the eye over which the external rectus curls to its 
insertion is short and abrupt, and that the globe looks 
^t and small for the orbit. Bonders says: *'The 
hypermetropic eye is in general an imperfectly developed 
eye. If the dimensions of all the axes are less, the 
expansion of the retina also is less, to which, moreover, 
a slighter optic nerve and a less number of its fibres 
eorrespond." ♦ 

Opnthalmosopic Appearances of a Hypermetro- 
pic Eye. — By direct examination, that is, by the aid of the 
mirror without the use of the object lens, an erect image 
of the fundus can be seen at several inches from the eye, 
ipid on the observer moving his head the retinal vessels 
wiU be seen to travel in the same direction. The highest 
convex glass placed behind the sight- hole of the mirror 
through which an erect image of the fundus can be seen 
will give an approximate estimate of the degree of hyper- 
metropia. 

By an indirect examination, that is, by the aid of both 
the mirror and object-glass, the optic nerve and vessels 
appear larger than in the normal or emmetropic eye. 

J3y Betinoscopy the shadow moves cbgainst the 
qdrror. (See page 244.) 

Hypermetropia is very hereditary ; many members of 
a fomily, of which one or both the parents are hyperme- 



* Vondera. On the Accommodation and Befraciion of the Eye, 
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tropic, are frequently found also to suffer from this defect 
of the eyes. 

Besiuts of Hypermetropia.— It is the most fre- 
quent cause of convergent strabismus, and of asthenopia 
or weak sight. 

PRESBYOPIA. 

PBiraSlBTOPIA, OB LOKa SiaHT, is one of the first of 
the legion of troubles which advancing years bring upon 
all of us. In true presbyopia the near point is removed 
from the eye, but distant vision is unimpaired. The first 
intimation the patient has of commencing presbyopia is 
that the type which he could once see clearly at from 
eight to twelve inches, is now indistinct, and in order to 
read it, he is obliged to hold the book at a greater distance. 
As presbyopia ^vances, the failure of sight for near 
objects increases, and this is especially noticeable in the 
evening, when the patient seeks a strong light to work by, 
because with it the pupil contracts and the circles of diffu- 
sion are rendered smaller. 

Presbyopia is caused by a diminished power of accom- 
modation, and probably also by senile changes in the 
structure of the lens. It creeps on imperceptibly, the 
near point being gradually removed further from the 
eye as age advances, until the patient is unable to discern 
any small objects without the aid of convex glasses. 
Bonders says : '* The term presbyopia is, therefore, to be 
restricted to the condition in which, as the result of the 
increase of years, the range of accommodation is dimi- 
nished, and the vision of near objects is interfered with." 
" It is," he remarks, ** no more an anomaly than are grey 
hairs or wrinkling of the skin."* 

Bonders also states that in the emmetropic eye the near 
point begins to recede as early as 10 years of age, and 
from that time the recession continues, until at the age of 
from 40 to 45 it lies at about eight inches from the 
eye, when the patient begins to experience inconvenience 
in reading, and may be considered as presbyopic. The 
presbyopia continnes to increase with advancing years. 

From 50 to 55 years of age, the far point begins to 
xecede, and the eye becomes also slightly hypermetropic, 



• Donders, On the Accommodatioii «tTi^"Swft\x^<iNA.wi^^ '^^^'^^' 
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and the nglit for distance is improved by low power con- 
yex glasses. This h jpermetropia increases with age ; and 
at from 70 to 80 years of age the patient will require a 
glass of from 1 D or ^V ^ 2 D or ^ to enable him to see 
clearly distant objects. 

Treatment of Presbyopia. — It is a question often 
asked, When ought convex glasses first to be used P Bon- 
ders says : " So soon as, b^ diminution of accommodation, 
in ordinary work, the required accuracy of vision begins to 
fail, there is need of convex glasses. The test is, iJiat 
with weak glasses of from 0'5 D or tV to 1 D or ^r at the 
same distance as without glasses, the accuracy of vision 
is manifestly improved."* It is an error to suppose that 
presbyopic patients should postpone the use of glasses 
for as long a period as possible. By so doing they subject 
themselves to an amount of discomfort wnich coula be 
avoided, and without any advantage to compensate for 
the sense of fatigue, heat, and occasional redness of the 
eyes which an overstrained effort of the accommodation 
indaces. 

In selecting glasses for a presbyopic patient, those 
should be chosen which enable him to read vnih. ease 
No. I. at about ten or twelve inches from the eye. If 
stronger glasses are given, they are apt to induce fatigue. 
When convex glasses are first called for, it will generally 
only be necessary to wear them in the evening, as by day 
the patient will be able to perform all his duties without 
their aid. But soon he will take to his glasses by- day, 
and then a pair of stronger ones will he required for 
evening use. Whenever, therefore, the patient has to in- 
crease the power of his glasses, he should take his evening 
pair into day use, and obtain stronger ones for his 
evening's work. 

The following is an approximation of the glasses 
reqxdred at the various ages after forty. Every patient 
should be carefully examined before the glasses are 
ordered, as age alone will not indicate the glasses re- 
quired: — 

* Donders, On the Accommodation and Eefniction of the Eye, 
p. W^ 
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Age. 


Dioptres. 


Numbers in 
French inches. 


Numbers in 
English inches. 


45 
50 
55 
60 
65 
70 
75 
80 


1 

2 

3 

4 

4-50 

6-50 

6 

7 


36 

18 

12 

9 

8 


40 
20 
13 
10 

9 

7 

4 



ASTIGMATISM. 

ASTIO-MATISM. — "Ametropia," says Bonders, " com- 
prising the lesions of refraction, is resolved into two 
opposite conditions : myopia and hypermetropia. Every 
lesion of refraction belongs to one of these two. Some- 
times, however, it happens that in the several meridians 
of the same eye the refraction is very different. In one 
meridian the same eye may be emmetropic, in the other, 
ametropic ; in the several meridians a difference in the 
degree and even in the form of ametropia may occur." * 
This defect, dependent on a want of symmetry of the 
meridians of the eye, has been termed astigmcUism. The 
explanation of this anomaly is the foUowing:— The cornea 
in a normal eye is a segment of an ellipsoid, and as its 
horizontal and vertical axes are of different lengths, it 
follows that its curvatures in these directions must also 
differ ; and that vertical and horizontal rays falling upon 
such a surface must be unevenly refracted, and thereiore 
unite into two separate foci. As a rule the vertical 
meridian has a shorter focal distance than the horizontal 
Hence it is that in most eyes vertical and horizontal lines 
are not seen with equal clearness from the same point 
and at the same time. 

So far, astigmatism may be considered a natural defect 
due to a difference of the vertical and horizontal carvs*. 



• Donders, On the Accoixxnioddi,^oSk -Mid '5s.t\3cwi>S.^'ViL'^ •Caft'^'^^% 
p. 449. 
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tores of the cornea, and which in a minor degree is com- 
mon to all eyes. It is only when there is a marked 
asymmetry between the meridians of the cornea that 
it attracts notice, and calls for the aid of cylindrical 
glasses. 

There are two distinct forms of astigmatism : the trre- 
gidar and the regular. 

IBBEOTJLAB ASTiaMATISM.— Bonders divides this 
form into normal and abnormal. 

a, Normal Irregular Astigmatisiu is dne to a 
pecnlianty m the structure of the lens. The principal 
phenomenon, he says, attending this irregularity is 
monocular polyopia. This multiplication of the object is 
to be explained by there being from some cause an aber- 
ration of the rays as they pass through the different 
sectors of the lens, and consequently "an imperfect 
coincidence, even after accommodation, of the images of 
the different sectors."* 

/9. Abnormal Irregular Astigmatism may arise 
from some defect of either the cornea or lens. 

From the Comea.'-We have examples of this form 
of irregular astigmatism in conical cornea ; occasionally 
after the extraction of cataract, and after corneal ulcera- 
tions. 

From the Lens. — Irregular astigmatism may be 
caused either by a change in the structure of the lens as ~ 
is sometimes seen in the early formation of cataract ; or 
by its displacement, as in cases of partial dislocation o£ 
the lens into the anterior chamber, or vitreous. 

BEO-TTLAB ASTIQMATISM is due to a difference in 
the focal lengths of the meridians of the eye, and is to be 
corrected by proper cylindrical glasses. It is with this 
form that we nave now to deal. 

Begular astigmatism may be acqmred and congenital. 
The aoquired may be produced by perforating wounds 
the eye, and especially those which are near the margin 
of. the cornea ; thus, it is occasionally met with after the 
operations of iridectomy and extraction of cataract. 
Ulcerations of the cornea usually give rise to irregvJLar 
astigmatism ; a case, however, is related by Donders 
izL which, after a perforating ulcer of the cornea, t1i# 
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astigmatism was sufficiently regular to be corrected by a 
cylindrical glass. 
Begular Astigmatism may be divided into— 

1 . Simple Astigmatism, that is, when one meridiaii 
is emmetropic, and the other either hypermetropic or 
myopic. 

2. Compound Astigmatism, when both meridians 
are either myopic, or hypermetropic ; bat the defect] in 
one meridian is greater than in that of the other : thus, if 
the case is one of compound myopic astigmatism, in the 
horizontal meridian the myopia may be 2 D or ^, whilst 
in the vertical it may be 3 D or tV* 

3. Mixed Astigmatism, that is, where there is 
hypermetropia in one meridian and myopia in the other. 
Such cases are comparatively rare. 

To Ascertain the Presence of Astigmatism.^- 
First test the patient's eyes with spherical glasses, and 
determine whether they are myopic or hypermetropic, and 
if either, what glasses most nearly neutralize his defect 
of sight. Having, however, failed to restore by g^lasses 
his acuteness of vision, the question is whether his im« 

?airment of sight is due to astigmatism or to other causes, 
'o find this out, place at one end of the room a set of 
thick vertical and horizontal lines, and let the patient 
walk towards them, and stop the moment either of them 
becomes distinct. If he can at a certain point see clearly 
one set of lines, whilst the others are cloudy and blurreui 
he is astigmatic. A similar <;onclusion may be drawn if 
the patient be made to look at a point of light through 
a perforation in a metal screen at a distance of 15 feet, 
when, owing to the astigmatic eye being unable to unite 
accurately to a focus vertical and horizontal rays, the 
point will appear drawn out to a vertical or horizontal 
line, according to whether the eye focuses correctly the 
horizontal or vertical rays. 

The patient should now be directed to look throuffh a 
slit about XT of an inch wide in a disc of metal, which 
is to be slowly rotated in front of the eye, so as to bring 
the slit opposite each of the different meridians in suc- 
cession. If in a certain position of the slit he is able to 
make out No. XX. at 20 feet, the case is one of sirnple 
astigmatism. The eye is emmetropic in one meridian, and 
myopic or hypermetropic in the other. 

The patient may then be tried. m\)cL ^ ^«?i^ <s^ttiA:»s5s^ 
convex or concave lens, wTaicYi \\e mw^\. To\i^^^a^^^***»^ ^*^ 
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the eye, mntU he plac«a the axis in that direction which . 
gives him the most correct visioa. Shonld the glase first 
tried not qnite answer, others of a sUghtlj higher or 
lower focal power may be held up in torn, until the eye 
is snited. Si>ectacles with similar cylindrical glasBes 
may be then given to the patient ; bnt in ordering them 
the instnictiona given at pt^e 269 should be followed. 




Another very efficient mode of determining the presence 
and degree of astigmatism is that sn^gested by Snellen 

by means of the half circle of radiating lines [Fig. &3), 
which is a reduced copy of the figure drawn in the last 
edition of his tost types. He marEed those linea which 
deviated from the vortical line with from 10'' to 90°. 
Tihose to the right of the observer with + ; those to the 
left with — . 

■ With the second eye covereO, the patient is told to look 
at the half circle of lines placed at the end of the room, 
and to approach it until one at least of the lines can be 
strongly seen. The direction of this line gives the men* 
diati of greatest refraction, which in regular astigmatism 
b vertical to the meridian of lowest refraction. A snc- 
cession of convex or concave spherical glasses are next to 
be placed in front of the eye, until the higheat convex or 
Ij^west concave lena is found through which the indistinct 
lines are rendered clear. The lens which thna corrects 
flie myopia or hypenaetropia in the faulty meridian will 
indicate the strength of the cylindrical glass required, 
tiie'axiB'of which will correspond, if it be a convex cvlin- 
drioal, with the meridian q{ ^lighea^ ■[«Sm<Akn,ii\ia^ilC 
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it be a concave cylindrical, it sbould be placed perpendi- 
cular to it. 

If the astigmatism be associated with myopia or hyper- 
metropia, it is necessary to correct the anomaly of refrac- 
tion before resorting to the test of Snellen's half circle of 
lines. ; 

In testing for astigmatism, it is essential that the 
patient shomd hold his head straight, and keep his eye- 
uds well open. 

Mr. Tweedy has kindly given me the following acconnt 
of his optometer, which is an extremely nsefnl instrument 
for measoring astigmatism : — 

The optometer. Fig. 54, consists essentially of a ver- 

Fio. 64. 




tical plate carrying the figure of a dial (Fig. 66) marled" 
with fine radiatmg lines at angles of 15° with each other. 
The plate slides on a horizontal bar fourteen inches ^ia 
length, which is divided on the upper surface into inches 
and tenths, and into the focal lengths of dioptres and 
quarters, from three to thirty. At the pronmal end^i&i. 
the bar is a clip for holding a ooii^Tex «^«na'a5^^ssQa^'»'«o^ 
to the clip is affixed a 8em\-c\Tc\^ xcL'dxY'^ t^nJQcLA^j^Stftw^ 
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corresponding witli tltose on the dkL The i 

lines on the dial are ahowii not only by tha Boman 




numerals I. to XII., hat by a double aet of Arabio 
aambers. The lower act records the angles which the 
variona linea make with the horizontal, while the upper 
set serves the double purpose of indicatius the lines at 
right angles to thoae oppoait« the lower, and of ahowing 
the position in which the axis of the correcting cylinder 
sho^d be 'plaJ^ed at the semicircle on the clip. Thus Ulb 
line at right angles to 30°, lying between X. and IV., is 
120°, and this ia foond to be hetween I. and VII. As the 
two principal meridians of the eye in regnlar astigmatism 
are at right angles with each other, it follows that if the 
line 30° lay in one principle meridian the line 120° is in 
the other principal meridian, and so for erery other Une. 
To oae the inatrnment effectnally, the following instnw 
tioBB must be strictly followed :— 

1. The eye ahont to be examined having been atrop^sfl 
(or not, according to reqoirementa), ia made arttfifid^ 
myopic preferably to aboat M = 5 D by means of s 66v 
1^ 1ms placed in ttie aemidtwiiw Avp. "a* \mii ik' 
gniT*f will vary witb the 4egiee n^i ^t^*- ^ «n«i*w?»i 



ASTIGMATISM. 267 

If there be mucli hypermetropia, from 8 D to 12 D should 
be used; if, on the other hand, there be myopia, only 
1 D to 3 D will be needed. The opposite eye being excluded, 
the patient should sit erect and look through the centre 
of the myopizin^ lens at the dial. 

2. The dial bemg at first placed beyond the point of 
distinct vision is gradually approximated to the eye until 
at least one of uie radiating lines is seen clearly and 
distinctly, without any blurring at the edges, and at the 
greatest distance. After this, the dial should not bo 
moved, but its distance from the eye should be noted in 
focal lengths of dioptres. 

If all the radiating lines come into view with equal 
clearness at the same maximum distance, there is no 
asti^atism ; but if only one line be clearljr seen at a 
maximum distance, there is astigmatism, which may be 
corrected by placing a suitable concave cylindrical lens 
close to the semicircular clip and at right angles to this 
line. The upper set of Arabic numerals on the dial 
indicates the astigmatic line and the place of the cylinder. 

This completes the examination. The deductions are 
as follows : — 

(1) As already stated, if all the lines become distinct 
at the gamemaxlmam distance, there is no astigmatisin. 

(2) If the maximum distance for all the lines be at the 
focus of the myopizing lens, there is no ametropia, and 
the eye is emmetropic. 

(3) If the maximum distance be beyond the focal 
length of the myopizing lens, there is hypermetropia 
equal to the difference between the number of dioptres 
in the mvopizing lens (/) and the distance in focal 
lengths or dioptres (d), at which the lines are seen, 

(4) If the maximum distance be vnthin the focal length 
of the mvopizing lens there is myopia m = f — d. 

(5) If only one line be seen clearly at a maximum 
distance there is astigmatism. The refraction of the 
meridian of the eye (x) in wbich the clear line is seen is 
represented by the difference between the myopizing lens 
and the distance at which the line is seen x =:f-d, 

(6) The astigmatism is represented by the weakest 
comave cylinder, which placed immediately in front of 
the myopizing lens, makes the line atri^lai^\i^^'?^^si*^^^ 
first seen equally distinct, ^^ v. o^ 

(7) The correcting lenB ioT p«wX\!^ ^^^S^ Nf8Sv\s«^ •flaa 
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combination of the spherical lens obtained by the formula 
X si^f—d, and the weakest concave cylinder ascertained by 
experiment. If / and d be equal, the concave cylinder 
alone will suffice ; if / be greater than d a convex 
spherical wiU be needed in addition ; but if /be less than 
a,' then a concave spherical must be combined with the 
cylinder. 

Mr. Couper uses the ophthalmoscope to detect and 
measure astigmatism, and afterwards confirms the know- 
ledge he has gained with the ophthalmoscope by a trial 
witii glasses. He says : " Although it is obviously inex- 
pedient in ordering glasses to trust to the ophthalmoscojie 
alone, unless, perhaps, when dealing with a youn^ child. 

Nevertheless an estimate thus made is exact 

enough to serve as a guide and as a criterion of the 
patient^s accuracy during the final trials with glasses and 
test types, and to detect errors, whether due to want of 
acumen or to irregular accommodation on his part, or to 
any other cause." * 

To diagnose and estimate astigmatism by Betixiosoopy, 
see page 246. 

In the absence of one of the more exact methods, 
already described, for estimating the degree of astigmatism 
the following mode of measuring compound astigmatism, 
by lenses may be used, and an approximately correct 
result obtained. 

Compound Astigmatism. — First ascertain the con- 
cave or convex glass, according to whether the patient is 
myopic or hypermetropic, which most improves vision; and 
whilst he holds this before his eye, place in front of it a 
cylindrical glass of similar curvature but of low power, 
and slowly rotate it, until the axis of the cylinder is in 
the right airection. If this glass fails to aftord the re- 
quired improvement, try other cylindricals in succession, 
until the one which gives the greatest benefit has been 
selected. I'or convenience of testing the spherical and 
cylindrical glasses together, a double spectacle-frame 
should be used, in which the spherical lens should be 
placed next the eye, and the cylindrical outside, so that it 
can be easily rotated with the finger. Each eye should be 
tried separately, the hand being placed over the one which 
ia not under examination. Having selected the combina-^ 



*Beport 0/ fourth Internfttional Op\il\itt\m\c eoti^^^.^.^A^'i, 
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tion of spherical and cylindrical glasses, directions should 
be sent to the optician to fumisn the patient with spec- 
tacles with the proper spherico- cylindrical lenses. In the 
written instructions given to the optician, the focal power 
of each glass should be separately noted, and the direc- 
tion in which the axis of the cylind.rical glass is to be worn, 
marked by the sign of an arrow ; it should be also men- 
tioned that the spherical face of the lens is to be placed 
next the eye. The glasses should be fitted in n*ame8 
with circular eye-pieces, so that the axis of each may be 
accurately adjusted to the eye before the frames are 
screwed up. 

Mixed Astigmatism.— For the relief of this form, bi- 
cvlindrical glasses will be required. Find out the convex 
piano-cylindrical lens which will neutralize the hyperme- 
tropia in the one meridian, and then the concave piano- 
cylmdrical which will correct the myopia in the other 
meridian. Place now the two lenses in a double spectacle- 
frame with the axis of the cylinders at right angles to 
each other, and rotate the two together in front of the 
eye, so as to ascertain in what direction of the axis the 
patient has the best sight. Having decided these points, 
similar lenses may be ordered to be united by Canada 
balsam, or a similar bi- cylindrical glass may be ground by 
the optician. 

ASTHENOPIA. 

ASTHENOPIA OB WEAK SIGHT is a symptom due 
to several affections of the eye. The patient complains 
that reading, writing, or the maintenance of fine work 
which requires a close application of the eyes, induces 
fatigue : that when thus engaged the object becomes dim 
and confused, and sometimes suddenly disappears ; that 
if he rests his eyes for a few minutes he is able to resume 
his work, but in a short time he is again obliged to desist 
from a recurrence of similar symptoms. 

Asthenopia may depend — 1, on hypermetropia ; 2, on 
an insufficiency of power of the internal recti, which 
renders a prolonged convergence of the eyes difficult and 
sometimes impossible. 

1. ASTHENOPIA DUE TO H7PEBMETB0PIA is 

called also Acoommodative Asthenopia. It arises from 
the excessive strain on the accommodation which hyper- 
metropic eyes have to exert to Ioojoa >(Jt!Li^ ^cw^st^^^j^cw^ 
of near objects. Fatigu© is couft^cjfjLOTL^Jc^ ^^Qps^\siai»sj^^ 
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the accommodative effort is first partially relaxed, and 
the object under attention being thrown ont of focus, 
becomes conf ased and dim ; in a few minntes all effort 
of accommodation is suspended, and the impression is 
lost. After a short rest the patient can resume his 
work, but the recurrence of the same confusion of sight 
soon compels him to give up and to cease from his em- 
ployment. 

Treatment. — Properly fitted convex glasses for read- 
ing, writing, sewing, or all close work. (See HYPEaMB- 
TaopiA, p. 257). This form of asthenopia is often much 
increased by anasmia and debility. In such cases tonics, 
and especially the preparations of iron, are of great ser- 
vice, and should be prescribed (F. 80, 81). 

2. Asthenopia from Insuffioienoy of the Internal 
Hecti, so frequently met with in myopia, is called 
Miisoular Asthenopia, to distinguish it from the pre« 
ceding form. It is due to a want of sufficient power in 
the internal recti t'o maintain a steady and prolonged 
convergence of the eyes on a near object. The patient 
complams that after reading for a short time the letters 
become confused, and the Hues seem to overlap ot run 
into one another. This is caused by a relaxation of one 
of the internal recti and a consequent eversion of the 
eye, giving rise to slight diplopia. Even when these 
symptoms are absent, the great effort which is required 
to maintain convergence when there is an excess of power 
in the external recti muscles induces such an amount of 
fatigue and aching of the eyes as to compel the patient to 
give up work. 

To ascertain if there is an insufficiency of the internal 
recti, direct the patient to look at the end of your finger, 
which is to be held at ten or twelve inches from his eyes, 
and then slowly approach it towards them, telling him to 
continue looking nxedly at it as it draws nearer. If 
there is an insufficiency, the eyes will be unable to main- 
tain the necessary convergence as the finger advances to 
within six inches, and one of them will first waver and 
then gradually roll outwards. Sometimes this eversion 
of the eye is almost spasmodic, so quick and sudden is 
its movement. Often in such cases there is a difference 
in the focal power of the two eyes, and then the one 
which deviates is the more myopic, or, in other respects, 
the more defective of the two. The degree of insuffi- 
tiencj oi the internal recti iauBd«« tml^ \i^ ^^:ikss>x^\x^\^ 
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tested by the means of prisms. (See Article on tliis 
subject, page 289.) If after a careful examination there 
is found to be such an insufficiency of the internal recti 
muscles, that they are unable to maintain a joint and 
prolonged convergence of the eyes for near objects, the 
external rectus of one or both eyes should be divided. It 
is best to divide one at a time, unless the insufficiency is 
very marked, and the eye to be selected for the first opera- 
tion should be the one which is the more defective and 
generally wanders outwards. The external rectus of the 
other eye can be afterwards divided if the effect gained 
by the first operation is not sufficient. 

THE METRICAL SYSTEM OF NUMBERING GLASSES.* 

At the Congress of Ophthalmologists who met at 
Heidelberg in 1875, and also at the International Medical 
Oon^ss which met at Brussels the same year, the new 
metrical system for numbering glasses was adopted. The 
principles were :— 

1. The substitution of the metre for the inch. 

2. The choice of a unit sufficiently small so that the 
numbers of the lenses generally in use may be expressed 
in whole numbers and not in fractions, the intexral be- 
tween the numbers being as near as possible the same. 

The unit of the Dioptric system, the No. 1 of the new 
series, is a lens with a focal distance of one metre. This 
unit is called a Dioptre. The metre consists of 37 Paris 
inches or 39*4 English, but for all practical purposes it 
may be considered as 40 English inches. As, however, 
nearly all the English opticians use the Paris inch in the 
manufacture of their glasses, it will be well to consider the 
metre as of 37 Paris inches. 

The lens of one dioptre corresponds to a glass of one 
metre focal length, or 37 Paris inches of the old series—^ 

2 dioptres to ^V = yi or 18 of the old series, 
8 dioptres to ^ = ^ or 12 of the old series^ 

and so on to 20 dioptres, which is twenty times stronger 
than No. 1. 



* Abstract from the jpaper, by Dr. Laadolt, trftnslated tail 
pnblished in the Boval London OphUi]|Jlm<^ Qs>\v\^^ 
vap. 632. ' * ^^ 
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By thus following the whole numbers, a series of lenses 
is obtained wbich Has an interval of one dioptre between 
each. In practice, however, we often require lenses of 
less power than one metre focal distance, and also lenses 
of powers intermediate to the whole numbers. To meet 
these demands, fractions of a dioptre have been intro- 
duced, thus — 

} of a dioptre 0*25 = 148 of the old series, 
J „ 0* 5 = 74 of the old series, 

f „ 076 = 49 of the old series. 

The quarter of a dioptre has also been introduced 
between the weak numbers of the series up to No. 2*5, 
and the half of a dioptre from Ko. 2*5 up to No. 6. A 
series of thirty-three lenses has been selected. The 
intervals between the numbers of this series is 1 or i or ^ 
of the dioptre. In every case the interval can be 
easilv reckoned by a simple subtraction of two whole 
numoers. In this way it can, with facility, be calculated 
how much one glass is stronger than another, and how 
much a presbyopia or ametropia has increased or 
diminished. 

To express in dioptres the value of any glass which 
has been numbered by its focal distance we have onl toy 
remember that 1 metre equals 37 Paris inches, and that 
1 dioptre (D) corresponds to a lens of 37 inches focal 
distance. 

2 D 5= bV = iV or 18 of the old series, 

3 D = ^ = T^ or 12 of the old series, 
4P = ^= ior 9 of the old series, 

and so on. 

We proceed in an inverse manner when we wish to find 
the cUoptre corresponding to a given number of the old 
system — that is to say, we divide 37 by the number of the 
glass. Thus, take for example No. 17 of the old system. 
The number of times ^ is contained in ^ gives us the 
value of Na 17 in the new system. Now, to divide ^ 
by rr ^^ equivsdent to dividing 37 by 17, and we have as 
a result ff = 2*25 D. 

The following table shows the number of each glass in 
dioptres, and the corresponding number of the focal dis* 
tance of the glass in Paris and English inches : — 

In oidering glasses it is well to note after the No. of the 
D specified, ♦' Bnglish '* ox " Pam*' m^iV^^- 
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Dioptres. 
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Focus in 


Paris inches. 


English inches. 
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74 
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63-3 
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37 


40 


1-25 
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20 
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16 
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13-3 


3-5 


10-5 


11-4 
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8-2 
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5- 


7-4 


8 


6-5 


6-7 


7-2 


0- 


61 
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7- 


62 
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8- 


4-6 


6- 


9- 


4-1 


4-4 


lo- 


37 


4- 


ll- 


3-3 


3-6 


12- 


3-08 


33 


13- 


2-8 


3-07 


14- 


2-6 


2-8 


15- 


2-4 


2-6 


16- 


2-3 


2-5 


17- 


21 


2-3 


18- 


2-05 


2-2 


19- 


1-9 


21 


20- 


1-8 


2- 
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CHAPTER YII. 
STRABISMUS. 

Bonders defines strabismas as " a deviation in the direc« 
tion of the eyes, in consequence of which the two yellow 
spots receive images from different objects." * 

Strabismus may be either convergent or divergent ; it 
is seldom that the deviation is solely upwards or down- 
wards. 

In most cases there is a preponderance of power in 
either the internal or external rectus muscle, so that the 
balance between them is destroyed, and the ability to 
steady the two eyes simultaneously on an object is lost. 
Whenever an attempt is made to look at a given point, 
one eye rolls either inwards or outwards according to 
whether the squint is convergent or divergent ; the optic 
axes are no longer parallel, and the impressions of the 
image fall on diserent parts of the two retinse. 

Monocular Strabismus is when the deviation is con- 
stant in the one eye. It is generally associated with 
impairment of sight in the squinting eye. 

Alternating or Binocular Strabismus is when the 
deviation occurs alternately, first in one eye and then in 
the other. The patient can " fix" with either eye, but is 
unable to direct the two together towards the same point. 
When one eye is fixed, the other rolls inwards, and vice 
versd. In alternating strabismus the sight of the two 
eyes is nearly equal. 

Strabismus may be either periodic or persistent. 

A Periodic Squint comes on only at times, as when 
the patient is reading or looking fixedly at an object, or 
after the eyes have been fatigued. It may be caused by 
some eccentric irritation, as from ascarides, or from 
dentition, but in the large majority of cases it is due to 
hypermetropia. A periodic squint may be occasionally 
benefited by judicious treatment; but more frequently 
the strabismus increases, and ultimately becomes per- 
sistent 

(For treatment of Periodic Squint, see page 278.) 

The Movements of the Squinting Eye. — In some 

* Bonders, On the Accommodation and Befraction of the Eye, 
p. 291, 
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cases there is an actual limitation of movement in the 
squinting eje, and its range outwards if the squint is 
convergent, or inwards if it is divergent, is impeded. 
This may be due either to an acquired increase of power 
in the squinting musde, as in some cases of hjper- 
metropia ; or it may be caused by a loss of power in the 
antagonistic muscle, as in myopia, where there is frequently 
an external strabismus consequent on an insufficiency of 
the internal recti; or as in cases of paralytic squint. 

Generally, however, the range of action of the squint- 
ing eye is not limited, but displaced, and this is especially 
noticeable when the sight of the two eyes is equal, and 
the squint alternates. Thus, before an operation for an 
intern^ strabismus, the space over which the eyes move 
may be three-guarters of an inch; after the operation the 
range may still be the same, but it will be transposed, 
and although the eye will travel over no greater distance 
than before, yet it will be enabled to go more outwards, 
and consequently less inwards. 

STRABISMUS MA7 BE INDUCED, 1st, by SOme 
anomaly in the refraction of the eyes, as in hypermetropia 
and myopia ; 2nd, from defective sight in one eye — ^what* 
ever cause prevents binocular vision tends to produce 
squint, no matter whether it be from great differences in 
the refraction of the two eyes, as from amblyopia, or from 
opacities of the cornea ; 3rd, strabismus may be produced 
by paralysis of one or more of the nerves supplying the 
muscles of the eye. 

To ascertain and note the extent of the Strabis- 
mus the patient should be first told to look at an object 
about twenty inches distant, when it will be found that wmlst 
he " fixes " with one eye, the other rolls eitiier inwards or 
outwards, as the squint may be. A mark is then to be 
made with a pen on the edge of the lower lid of the 
squinting eye opposite the centre of the pupil. The 
sound eye must now be covered with the hand, and the 
patient (^ected to look at the object with the 8<;^uinting 
eye, and the position of the centre of the pupil is again 
to be marked on the ed^e of the lower lid. The space 
between these Hnes will mdicate the degree of the stra- 
bismus, thus, we speak of a strabismus of 1'", 2"\ or more, 
according to the mterval between the markings on the 
lid. The movement which the squinting eye mak<^^\^sR^ 
the sound eye ** fixes" upon «isi ^\^\» Sa \««a.^ *"^iBs^ 
primary deviation, ^^ 
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The seoondary deviation is the extent of movement 
the sound eye makes when excluded b^ the hand, whilst 
the s(][ainting eye fixes itself on the object. The strabis- 
mus IS said to be concomitant when the primary and 
secondary deviations are equal. The squintmg eye is not 
fixed, but follows the other in its movements. 

The degree of strabismus may be carefully estimated 
by a " Sta-abismometer," invented by the late Mr. J. Z. 
Laurence. '*It consists of an ivory plate, moulded to 
the confoimation of the lower eyelid, the free border 
corresponding to that of the lid. This lK>rder is graduated 
in Bucn a manner that, while its centre is designated by 0, 
Paris lines and half lines are marked off on each side of 0. 
Attached to the plate is a handle. The application of 
this strabismometer is obvious. The ivory plate is ap« 
plied to the lower eyelid, the borders of the two corre* 
sponding. If the cornea is central, the vertical diameter 
01 the pupil corresponds to ; if inverted, to a graduation 
on the inner side of ; if everted, to one on the outer side 
pf 0." * 

. OONVE&aEKT OB INTE&KAL STRABISaCUS is 

usually dependent on hypermetropia. In 77 per cent, of 
the cases of convergent strabismus. Bonders round that 
there was hypermetropia.t The explanation of this fact 
is the followmg : — Owing to the peculiar shape of the 
hypermetropic eye, the accommodative power is called 
into constant action, and for near objects the strain is 
v^ry great. In proportion to the effort to accommodate 
is the degree of convergence of the eye, so that when a 
hypermetropic eye is looking at a near object it converges 
more than a normal or emmetropic eye would do, because 
the stress on the accommodation is greater. This exces- 
sive action of the internal recti muscles causes them to 
acquire increased strength, and graduallv to prepon- 
derate over their antagonists the external recti, until 
xdtimately a convergent strabismus is established. 

In hypermetropia the strabismus usually first appears 
at the time the child begins to apply his eyes to close 
work, as in learning to read, when the effoits of accom- 
modation and convergence are brought into more active 



'« Optical Defects of the Eye» by J. Z. Latirence, p. 107. 
-^ Donders On the Accommodatioii and Kefraction of the Syo. 
p. 292. 
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play. The degree of strabismns is not necessarily pro- 
portioned to the extent of the hypermetropia. In very 
nypermetropic eyes the sight is so defective, and so little 
benefited by any accommodative effort, that the patient 
ceases to strain his eyes, and consequently convergent 
strabismns is less frequent than in eyes with a lower degree 
of hypermetropia, where, by a strong endeavour to acom- 
modate, the sight is materially improved. In h3rperme- 
tropic strabismus there is frequently a considerable dif- 
ference in the refraction of the two eyes. Defective 
vision in one eye, combined with hypermetropia, but irre- 
spective of it, tends strongly to convergent strabis- 
mus. 

Another cause of internal strabismus is paralysis of 
the sixth nerve. (See page 297). 

DIVEBGENT STBABISICUS is generally associated- 
It with myopia. According to Bonders, about two-thirds 
of the cases are due to this cause ; and if with the myopia 
there is a large posterior staphyloma, the tendency to 
divergent strabismus is increased. In myopia there is 
frequently an insufficiency of power in the internal recti, 
and a predominance bemg tnus given to the external 
muscles, divergent squint is produced. This insufficiency 
may be partly caused by the peculiar lengthened shape of 
a highly myopic eye, which not only mechanically im^des 
convergence beyond a certain pomt, but also diminishes 
the fulcrum upon which the internal recti act. If a well- 
marked hypermetropic eye be contrasted with a highly 
myopic one, this will at once be evident. As the internal 
recti are inserted in front of the horizontal equator of the 
eye, the abrupt curve of the almost globular hyperme- 
tropic eye, round which the muscles curve to their inser- 
tion, gives to them an excess of power and an undue 
facility of action which favour convergent strabismus; 
whilst in the highly myopic eye the conditions are re- 
versed, the globe is len^hened, the curve of its ec^uator 
is diminished, and from its elongated shape its facihty of 
movement is reduced. Under these circumstances the 
tendency in myopia is for the internal recti to lose power, 
and for the eye to diverge. 

Another explanation of the predominance which tlte 
external recti so often acquire over their antagonists in 
myopia is to be found in the great refte^atYq^ ^^-^'st. ^*^as^ 
myopic eye, which dimiQia\xQa ^i)icift ixac.^'ass^l ^^^"^ ^-^scj^ss^ 
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convergence in looking at near objects, and favonrs diverg- 
ence in striving to look at those at a distance. 

2. Divergent strabismus may be caused by a difference 
in tbe refractive powers of the two eyes when both are 
myopic. For all close work the better eye is used, and 
the defective eye failing to receive an impression of the 
obiect sufficiently strong to stimulate it to convergence 
reus outwards. 

3. Defect of sight, amounting to, or approximating, 
blindness, will produce divergent strabismus. 

4 Divergent strabismus may follow an improper or ill- 
advised operation for convergent strabismus. 

6. Divergent strabismus may be produced by paralysis 
of the third nerve (see page 295). 

Treatment of Strabismus. — Inquire carefully into 
the patient's history, and endeavour to ascertain the dura- 
tion and cause of the squint. Test the vision of both eyes ; 
note their range of action; find out whether the strabismus 
is periodic or persistent, and measure the extent of the 
deviation. If there is a faulty state of the refractive 
powers of the eye, try to neutralize the defect with proper 
glasses. 

When periodic squint is suspected to arise from asea- 
rides, dentition, or gastric derangement, the first treat- 
ment must be the removal of the source of irritation, and 
when this is accomplished, the eyes may possibly resume 
their normal position. If, however, the periodic squint 
is due to some anomaly in the refraction of the eye, an 
attempt should be made to rectify the defect by the use 
of properly fitted glasses, and if the trial is made suffi- 
ciently early there is a fair chance of success. In aU 
cases of strabismus which are dependent on a faulty state 
of the refractive powers of the eye, as in hypermetropia 
or myopia, the eyes should be provided with proper 
glasses, which should be worn even if an operation be 
afterwards performed. 

Having decided on an operation, it at once becomes a 
question whether it will be necessary to divide the tendons 
of the corresponding muscles in both eyes, or whether a 
tenotomy in one eye will suffice. Generally it is better to 
operate on both eyes, and to divide each tendon as close 
to the globe and with ns little disturbance of the adjacent 
tissues as possible. In this way the efPect to be obtained 
is apportioned between the two eyes, and the result, I 
i&ibl) is better than when by a moi^ ix^^ ^T^sa^ix^ ^1 ^Jcis^ 
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subconjiinctiYal fascia and a separation of it from the 
neighbouring parts, the operation is confined to the one 
eye. In many cases, however, it is prudent to operate 
first on the one eye only, and then to wait to ascertain 
the exact effect it has produced before proceeding to 
divide the tendon in the other eye. This rule should 
be observed in the treatment of strabismus due to a great 
defect of sij^ht in one eye, and especially if there is a 
marked limitation of movement in the squinting eye : it 
should also be followed in slight cases of alternating 
strabismus. 

The operation for strabismus which I prefer is the one 
most frequently adopted at the Moorfields Hospital. It is 
strictly a subconjunctival operation, in the sense that the 
division of the tendon is accomplished 
beneath that membrane, the opening in it 
for the necessary introduction of the instru- 
ments being opposite the inferior edge of the 
tendinous insertion of the muscle. 



Fig. 56. 



THE MOOBFIEIiDS OPEBATION FOB 
8TBABIS1CUS. — ^The lids are to be sepa- 
rated by a stop-speculum. The surgeon with . 
a pair of finely-toothed forceps takes hold of 
the conjunctiva, and often at the same time 
of the deep fascia over the lower edge of the 
insertion of the rectifg tendon, and with a 
pair of blunt-pointed scissors makes a small 
opening through both Uiese structures, the 
cut being directed tewards the globe. If the 
fascia has escaped the snip of the scissors, 
it must be seized with the forceps and 
divided. The blunt hook (Fig. 56) is now 
passed through the apertures in the con- 
junctiva and deep fascia, and behind the 
tendon, which it renders tense by being 
made to draw it forward and tewards the 
cornea. The points of the scissors are next 
te be introduced, and slightly scDarating 
them, one blade is passed along tne hook 
behind the tendon and the other in front of 
it, when by a succession of small snips the 
tendon is divided subconjunctivally on the ocular aid& Okl 
the hook. 

The operation is now compV^l^^-, \i\>.\»,\i^'Ust^"'^^^^^'«^' 
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ing the speculum, Sir W. Bowmau usually makes a small 
counter-puncture in the conjunctiva, by bulging it on the 
end of tne hook in the situation of the upper border of 
the tendon after its division, and by then snipping it 
with tho scissors ; the object being to allow any of the 
effused blood immediately to escape, instead of mffusing 
itself over the sclerotic. 

This operation is equally applicable to the division of 
either the internal or external rectus muscle. It must, 
however, be remembered that the tendon of the external 
rectus is inserted into the globe in a line much farther 
back than that of the internal muscle* 

ORABFE'S OPESATION FOB STBABISlIUS.-;-The 
eyelids having been separated by a speculum, the assistant 
with a pair of forceps draws the eye outwards if 
Fio. 67. the internal rectus is to be divided, and in- 
wards if the operation is to be on the external 
rectus. The operator then with a pair of 
finely toothed forceps seizes hold of a fold of 
the conjunctiva and subjacent tissue close to 
the cornea, and at a point a little below the 
centre of the insertion of the muscle. This he 
cuts through with a pair of scissors slightly 
curved on the flat, and then burrowing with 
their points a little distance above and below 
the opening he has made, he freely detaches 
with a few snips the subconjunctival tissue 
from the muscle. The squint hook (Fig. 67) 
is now passed beneath the lower border of 
the tendon, which is to be divided with the 
scissors as close as possible to its insertion 
into the globe. After the tendon has been 
cut through, the divided conjunctiva should 
be raised with one hook, whilst the operator 
with another hook explores the wound both 
upwards and downwards to see if anjr part of 
the tendon or of its lateral expansion has 
escaped division. If the whole tendon has 
been cut through, the exploring hook will glide readily 
np to the margin of the cornea ; but if its progress should 
be checked by catching behind some undivided part of the 
tendon, the scissors must be again used to sever that which 
fiWl nemaiBs uncut. 
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UEBBEIOH'S OPERATION FOB STEABISinrS.— 

The following is Dr. Liebreich's account of his '* Modifica- 
tion of the Operation for Strabismus/' which was first 
published in the" British Medical Journal/* December 16, 
1866: — " If the internal rectus is to be divided, I raise with 
a pair of forceps a fold of conjunctiva at the lower edge of 
the insertion of the muscle; and, incising this with scissors, 
enter the points of the latter at the opening between the 
conjunctiva and the capsule of Tenon; then carefully 
separate these two tissues from each other as far as the 
semilunar fold, also separating the latter, as well as the 
caruncle from the parts lying behind. When the portion 
of the capsule which is of such importance in the teno- 
tomy has been completely separated from the conjunctiva, 
I divide the insertion of the tendon from the sclerotic in 
the usual manner, and extend the vei'tical cut, which is 
made simultaneously with the tenotomy, upwards and 
downwards — the more so if a very considerable effect is 
desired. The wound in the conjunctiva is then closed 
with a suture." 

" The same mode of operating is pursued in dividing 
the external rectus ; and the separation of the conjunctiva 
is to be continued as far as that portion of the external 
angle which is drawn sharply back when the eye is turned 
outwards.'* 

The advantages which he claims for his operation are— 

"1. It affords the operator a greater scope in appor- 
tioning and dividing the effect of the operation between 
the two eyes. 

" 2. The sinking back of the caruncle is avoided, as 
well as every trace of a cicatrix, which not uufrequently 
occurs in the common tenotomy. 

** 3. There is no need for more than two operations on 
the same individual, and therefore of more than one on 
the same eye.'* 

Treatment of Strabismus after the Opera- 
tion. — As a rule no local application is required for 
the eyes beyond frequently washing them with a little 
tepid water to clear them from the slight conjunctival 
discharge which usually follows for a few days after the 
operation. If the eyes are hot or painful, a fold of linen 
wet with cold water may be laid over the closed Uds^^Vs^ 
the eyes should not be tied wy V\\)[v ^"W-tAs^^^^ ^a.T^j^' 
apt to increase the senae oi \ifta\i \«i.^ \fi ^^^ *^ ^^'^ ^^^^' 
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comfort of the patient. Wben the tendon of one eye 
only has been divided, the eye which has not been operated 
on should be covered with a single turn of a bandage 
immediately after the operation, so as to compel* the 
patient to nse the squinting eye, and thus to keep it in a 
central position until the diviaed tendon has acquired its 
new insertion. If there is much ecchymosis on the 
second or third day after the operation, the e^e may be 
frequently washed with a little weak lead lotion (F. 52); 
or II there should be a muco-purulent discharge a mild 
astringent lotion (F. 48, 50) may be used three or four 
times daily. 

DrVBBaBNT STBABISMTJS FOLLOWINa THE 
DIVISION OF ONE OB BOTH THE INTEBNAIi 
BBOTI MUSOLES. — This result may occur from the 
division of both internal recti when one only was re- 
quired ; or it may follow a too free division of the sub- 
con;! unctival ^^^^^) ^^ ^^ ™^y S'l'^se from the tendon 
having been divided at too great a distance from its in- 
sertion into the globe. In both of the last-mentioned 
cases the muscle recedes too much, and takes its new in- 
sertion into the globe so far back that it loses more of its 
power than is necessary for the correction of the squint, 
and consequently gives to the external rectus a pre- 
dominance which makes the eye diverge. 

It is also probable that the extreme divergence which 
occasionally follows the division of one or both of the in- 
ternal recti muscles may be due to the tendon of one or 
both muscles not having contracted a firm union to the 
globe, but having become united to it through the medium 
of a thin fibrous tissue which admits of great stretching. 
In such cases the internal recti lose power, and the eyes 
gradually fall under the control of the external recti, 
which draw them completely outwards. 

With this form of strabismus there is nearly always 
associated a sinking back of the caruncle, a defect which 
gives an unsightly prominence to the globe, and favours 
its eversion. 

Treatment. — If divergence follow shortly after an 
operation for a convergent strabismus, in which the inter- 
nal recti of both eyes have been divided, a subconjunctival 
tenotomy should bo performed on both the external recti, 
and this should be done even though the divergence be 
sligbt, as wheni once eBtabliahedtYi^ ft^etwiii^wC^^\«eAa3c3 



STRABISMUS. 284 

increase. If, however, the divergence is the result of ft 
too free division of the internal rectus and adjacent tissuaa 
of one eye, then the external rectus of that eye only shotiUl 
be divided ; and if this fails to correct the outward devia- 
tion, the tendon of the internal rectus must be brought 
forward by an operation at a subsequent period. When- 
ever the divergence is considerable and the power of in- 
version limited, the simple subconjunctival division of the 
external recti will not restore the eyes to position, but the 
operation which was suggested bv the late Mr. Gritchett 
must be performed on one or both eyes according to the 
circumstances of the case. 

STBABISMUS FOLLOWINa TABALTSIS OF THB 
OPPONENT MUSCLE. — There are two ways in which 
this form of strabismus may be caused : — 

1. The paralysed muscle may have regained a certain 
amount of power, but not sufficient to neutralize its op- 
ponent muscle ; a strabismus therefore continues. 

2. The persistence of the squint after the paralysed 
muscle has recovered its power ma;^ be due to a contrac- 
tion of the non-paralysea muscle induced by tiie loss of 
resistance of its opponent during the period it was para- 
lysed. 

Treatment. — If the patient has derived all the benefit 
that can be reasonably anticipated from a long-continued 
constitutional treatment and a squint still remains suffi- 
cient to cause diplopia or to be unsightly, the tendon of 
the opponent to the paralysed muscle should be divided. 
If this fail in rectifying the strabismus the insertion of 
the paralvsed muscle should be brought forward in the 
manner described in the next section. 

OBITOHlETT'S OPERATION FOB BBINaiNa FOB- 
WABD THE INSEBTION OF THE INTEBNAL 
BEOTUS MUSCLE. — ^The lids are to be separated with 
the ordinary spring speculum and the eye is to be drawn 
inwards whilst the operator divides subconjunctivally 
the tendon of the external rectus. The division of this 
muscle at the commencement of the operation facilitates 
the further proceedings. A vertical cut is now to be 
made with a pair of scissors through the conjunctiva and 
deep fascia in a line corresponding with the inner marnxL 
of the cornea, but at 1^" or 2!" fxom \V \irjA>Sa&^^^^pi^> 
few successive snips the con^Tnic?d'^^»^'«A^xj^\^^^'^^^^*®^ 
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are to be separated from the inner side of the globe as far 
back as the inner carnncle. In doing this^ care mnst be 
taken to divide the new insertion of the internal rectos 
«o that in drawing forwards the tissues which have been 
thus detached from the ^lobe. the tendon of the internal 
rectus will be raised with tnem. . A vertical slip of the 
conjunctiva and fascia is now to be cut away, and the 
edges of the wound are then to be brought accurately to- 
gether with sutures. To accomplish this, three stitches 
of the finest silk will be reouired : the centre one should 
be inserted first ; it should be passed through the slip of 
conjunctiva which was left at the edge of the cornea, and 
through the deep fascia and conjunctiva close to the 
caruncle, so that when fastened, the eye will be drawn 
inwards and the caruncle raised. The upper and lower 
stitches are next to be introduced, and the assistant then 
gently inverts the eye whilst the threads are being tied. 
When all is completed the eye should have a decided in- 
ternal strabismus, as the after-result is always consider- 
ably less than that which is obtained at the time of the 
operation. For the first twenty-four hours after the 
operation a fold of linen, wet with cold water, should be 
applied over the closed lids, and it mav be continued as 
long as the eye feels hot or painful. The stitches should 
be removed about the fourth or sixth day after the opera- 
tion. 

Mr. Tweedv has made a modification of Critchett's 
operation for bringing forward the internal rectus muscle, 
which possesses many advantages.* 

The following is a summarized description of his opera- 
tion. 

** The operation consists of ten stages, as follows : — 

" 1. The lids being kept apart with a speculum, a fine 
silk thread is inserted into the conjunctiva and episcleral 
tissue, in a line with the horizontal diameter of the cornea, 
and about one-sixteenth of an inch from the inner mar^ 
of the cornea. The ends of the thread are left long with 
the needle attached (see Fig. 58). (The preliminary inser- 
tion of this thread marks, and afterwards indicates, tiie 
horizontal meridian of the eyeball, and still later serves as 
a suture for the midde of the rectus muscle.) 

*' 2. Next, a crescentic incision is made immediately to 
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tte naaai side of the thread and through the conjanctira 

" 3. The conjnnctiva ia then gently detached from tho 
wndeilying capsule towardB the caruncle, but only far 
eaoQgh. to eipose the inBartion of the rectua muscle ; not 
to strip tho muscle. 

" 4, A Btrabismus hook is then passed under tLe muscle. 

" 5. While the hook is in position fine silk threads are 
attached to tho upper and lower borders of the muscle and 
left long (see Fig. 68). 




"6. The hold of the threads having been tested by gentle 
traction, the muscle ia divided on the hook. (The operator 
ia now sure that he has secured the tendon.) 

"7. The muscle is then oarefullT raised by means of the 
threads, and any remaining attachments of the muscle to 
the globe completely divided. 

" 8. The needle attached to the thread at the inner 
border of the cornea is passed through the middle of Uie 
divided muscle from within outwards, and in such a way 
as to penetrate the muscle and its sheath and overlying 
conjunctiva. 

"9. The needles attached to the threads at the upper 
and lower borders of the muscle are oa'^ \sf»sciuiA«&.\£bA 
the epiaoleral tissue, aul TnaAft to BTO)w^a&.'iJtt.% ««*»»*» 
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of tho conjnnctiya at abont one eigHth of an inch froixLl&a 
npper and lower margins of the cornea resx)ectivel7. This 
gives a broad and fan-like attachment to the mnscle. 

'^ 10. The external rectus is now freely divided snbcon* 
iiinctiyally, and then, while an assistant rotates the eje* 
Dall inwards, the corresponding ends of the three sutnzes 
are closely and firmly tied and cnt short. 

" Should shortening of the internal rectns mnscle or 
removal of redundant conjunctiva be deemed nocessaxj, it 
may be done just before the ninth stage. To ensure a 
complete and permanent result, there should be some con- 
vergence of the eye immediately after the operation, and 
no attempt should be made to exercise the muscle for a 
week afterwards." 

PARALYSIS AND SPASM OF THE CILIARY MUSCLE, 

FABAL7SIS OF THE CILIAB7 MTTSOLB.— This 
affection is usually occasioned by some depressing ill- 
ness, and especially fever and diphtheria. It is generally 
first noticed during the convalescence, when it is ctis- 
covered accidentally by tiie patient. The paralysis varies 
greatly in its extent, but it is seldom complete. It 
mostly attacks children, but I have met with it once 
in an adult, an account of which case I published in the 
" Lancet."* 

Paralysis of the ciliary muscle may be induced artifi- 
cially by frequent instillations into the eye of a strong 
solution of atropine (F. 16). 

Symptoms. — A loss of the accommodative power of 
the eye in proportion to the degree of the paralysis ; 
things far on are seen clearly, but those which are near 
are either very mistj or quite indistinguishable. The 
far point of vision is unaltered, but the near point is 
earned to a distance from the eye. With a convex glass 
near objects are again rendered distinct ; the strength of 
the lens which an emmetropic eye affected with paresis 
requires for near vision affords a fair estimate of the loss 
of power it has sustained. In a severe case the patient 
may be unable to see distinctly No. XYI. of Jaeger, 
and yet with proper convex glasses read with ^EunHty 
No.L • 

The following account of a child who was under mj 
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care suffering from paralysis of the accommodation of the 
eye is a good example of this disease : * 

W. R, 8Bt. eleven, a pale, delicate, but bright and intelligent 
ladf was broufirbt by his father to the hospital on account of what 
appeared a sudden great impairment of vision of both eyes. His 
history was, that up to a fortnight previously he had always had 
good sight, and could read and write with perfect ease. Six 
weeks l^fore coming to the hospital he had a low fever, from 
which he made a fair recovery, but was much reduced by it. One 
day, shortly after his illness, he discovered on attempting to read 
that he was unable to do so, but that he could distinguish objects 
at a distance. Examined with Jaeger's test types, he could only 
read No. XYI. at fifteen inches from his eyes, but he could with 
facility tell the hour of the hospital clock at twenty-six feet. With 
a convex lens of 24" focus he could read at twelve inches No. XII. ; 
with a lens of 18" focus No. VIII. ; with one of 12" focus No. IV. ; 
and with a 9" focus lens No. I. This boy was treated with pur- 
gatives, iron, and good diet, and perfect rest to the eyes, and within 
a month he was able to read No. I. perfectly with either eye, and 
could see as well as ever he did. 

The prognosis is favourable. All the cases I have 
seen have ultimately recovered. 

Treatment. — Absolute rest to the eyes ; no convex 
glasses should be given to allow the patient to read. 
For children the preparations of bark or iron (F. 138, 
139, 144, 146) should be prescribed, with change of air. 
For adults, the mist, acidi cum cinchon& (F. 75) or the 
mist, ferri perchlor., either with or without small doses of 
strychnia (F. 84, 86). 

As a heal applicationf the eyes may be frequently 
bathed with cold water, or a cold douche may be used 
with the lids closed. 

SPASM OF THE OHilABT MTTSOLB is a rare but 
an occasional complication of hypermetropia, which it 
masks by rendering the eye temporarily myopic, so that 
distant vision is improved by concave glasses. It is 
usually induced from overstraining hypermetropic eyes 
in repeated endeavours to read or do close work, without 
the aid of proper convex glasses. It is productive of pain 
and a feeling of tension of the eyes after using them for 
a short time at near objects, as in reading, writing, <&c. 
This affection may be diagnosed by the ophthalmoscope, 
when, in spite of the apparent myopia, the eye exhibits a 
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hypermetropic refraction. It may also be detected by 
placing the eye completely under the influence of atropine, 
BO as to paralyse the ciliary muscle, and then testing the 
refraction with convex glasses. (See Article Hyperme- 
TEOPIA, p. 257). 

Spasm of the ciliary muscle may be caused artificially 
by applying the Calabar bean to the eye. (See Article 
Calabar Bean, p. 98.) 

Treatment. — Order the patient to abstain from all 
work, and use the guttsB atropisB (F. 16) twice daily for 
several days. The eye may be then tried with convex 
glasses, and having ascertained the degree of hyperme- 
tropia, suitable spectacles may be ordered, but they should 
not be worn until the eyes have had at least five or six 
weeks' complete rest. 

DIPLOPIA. 

DIPLOPIA, or double vision, is produced by any cause 
which prevents the optic axes from being directed jointly 
on the same point, so that the impressions cannot fall on 
corresponding parts of the two retinae. Two objects are 
seen, a true and a false one, the latter varying in position 
with respect to the former according to the strabismus 
which is given by the excess of power in one or more of 
the ocular muscles. The existence of diplopia of course 
implies that the patient has binocular vision. 

There are two forms of diplopia, homonymoiis and 
crossed. 

Homonynious or Direct Diplopia is met with in 
convergent strabismus, when the rays from the object fall 
in one eye on the retina internal to the yellow spot. The 
false impression is projected outwards, and, if emanating 
from the right eye, is seen on the right or outer side of the 
true object. 

Crossed diplopia occurs in external or divergent strabis- 
mus, when the rays from the object are brought to a focus 
in one eye on the retina external to the yellow spot. The 
false image is projected inwards across the nose : thus, 
if it proceed from the right eye it is seen on the left of 
the true object. 

THE ACTION AND USES OF PEISMS. 

The rays of li^ht as they pass through a prism are de- 
fected towards its base *, hence it is, uiat if a prism is 
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placed in front of the eye with its base towards the nose, 
the rays being bent inwards wiU be brought to a focus at 
a point internal to the jellow spot. The patient would 
now have diplopia ; but m order to unite the two images 
and bring them on corresponding parts of the two retinaa, 
he squints involuntarily outwards, and if the prism is a 
weak one, he succeeds in overcoming the displacement. 
The strabismus which is thus produced is called a correC' 
tive squint. But if the prism is strong, the patient is 
unable in this manner to ODrrect the displaced image, 
and he has diplopia. 
Prisms will be found useful — 

1. To ascertain the presence of binocular vision. 

2. To test the strength of the muscles of the eye. 

3. To wear as spectacles to correct diplopia. 

1. To Ascertain the Presence of Binocular 
Vision, that is, to determine whether the patient uses 
both eyes in looking at an object. Place a pnsm of about 
12° in front of one eye with its base outwards ; if there 
is at once a corrective inward squint, we maybe satisfied 
that the patient enjoys binocular vision. If, however, 
there is no movement of the eye, and no diplopia, it 
shows that the patient does not use that eye, but that 
he is looking with the other, and has not therefore bin- 
ocular vision. If now the prism is placed before the 
eye which he does use, it will at onc^ move slightly 
inwards, but it will not be a corrective squint, for the 
non-seeing eye will at the same time go an eqaal dis- 
tance outwards ; this latter, however, is only an associated 
movement. This mode of examining the eye is often of 
great service in detecting impostors, who, for some reason 
known only to themselves, are feigning the loss of si^ht 
of one eye — in many cases for the sake of compensation 
after injury. 

2. To Test with Prisms the Belative Strength 
of the Muscles of the Eye. — ^A normal eye can 
overcome a prism of from 16° to 24° with its base turned 
outwards ; but with its base inwards, onljr one of from 6^ 
to 8° — ^that is to say, by a corrective squint it can so re- 
adjust the displaced image on the retina that there is no 
diplopia, but binocular vision. In order to determine the 
degree of insufficiency of power of the internal recti, try 
what is the strongest prism with its base turned outwards 
each eye is able U> overcome. A lights cws:^^^ ^Sc^ssc^^SOa^ 
placed seven or eight feet in ixoikt ot \.V^ i^^^j^rc^.^^iS^^'^^^^^^ 
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he is to be directed to look. If he is short-sighted, sti£&- 
ciently powerful concave glasses should be given to him to 
enable nim to see the light distinctly. Prisms of increas- 
ing strengths should now be held in succession with their 
bases outwards before one eye, until it is decided which 
is the strongest he can see through without diplopia. 
The power of the prism which he can thus overcome, com- 
parca with that which a normal eve can master, will 
mdicate the degree of insufficiency oi the internal rectus 
of that eye. The other eye must then bo tested in a 
similar manner. It will be thus sometimes found that the 
strength of the internal muscles has been so reduced, that 
instead of being able to correct the displaced image pro- 
duced by a prism of 16° to 24° as in the normal eye, they 
can only overcome one of from 4° to 6°. Conversely, the 
strengtn of the external recti may be ascertained by 
testing the eyes with prisms with their bases directed 
inwards. 

Another method of measuring the strength of the 
muscles of the eye is as follows : — 

A normal eye can only overcome a prism of from 1° to 
2° if the base be turned either upwards or downwards. 
Place, therefore, in front of the eye a prism of a higher 
degree, and diplopia will be produced ; the false object 
wifl be projected either directly above or below the true 
one. It the prism be held with its base upwards, the false 
image will appear below ; and if the base be placed down- 
wards, the wrong impression will show itself above the 
true one, but they will both appear in the same line. This, 
however, is on tne supposition that the external and in- 
iemal recti of the two eyes exactly balance each other. 
If they do not, the false object will not only appear either 
above or below the true one, but it will be cast either to 
its outer or inner side, according to the predominance of 
power of the external or internal recti, and the diplopia 
will be then either crossed or homonymous. A slip of 
red glass placed in front of one of the eyes will at once 
determine the form of the diplopia, by ^ving a coloured 
tint to one of the objects, and tnus indicating which of 
the two is the false impression. The extent of the in- 
sufficiency may then be ascertained by trying what 
prism, placed in front of the one with its base upwards, 
will restore the true and false images to a direct line one 
above the other. Of course, if the diplopia is found crossed, 
ihe prkmB muslj be tried Woxe t\i^ eye with their bases 
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turned inwards ; and if homonym ons, with their bases 
placed outwards. If the diplopia is crossed it indicates 
an excess of power in the external recti, and consequently 
an insufficiency of the internal muscles ; and the reverse 
if the diplopia is homonymous. 

3. To Wear bb Spectacles to Correct Diplopia. 
— In cases of paralytic strabismus, prisms are often of great 
service, and especially during the progress of recovery from 
palsy of the sixth, or partial paralysis of the third nerve, in 
which the internal rectus is the only muscle, or the one 
principally affected, and where from special reasons the 
patient objects to keep the eye covered to avoid the 
diplopia. The spectacles should be furnished with a piece 
of plain plate glass for the sound eye, and with a rightly 
adjusted prism for the paralytic one. Whilst using tiie 
pnsm, the patient should tie kept under observation, 
as, if the case is progressing to a favourable termination, 
the prism will require to be frequently changed for 
ancKner of a lower degree as the paralysed muscle 
gradually regains power, until at last its use may be 
abandoned. 

PARALYTIC AFFECTIONS OF THE MUSCLES OF THE EYE. 

The subject of paralysis of the separate nerves which 
supply the muscles of the eye is involved in considerable 
obscurity, as although in many cases the dia^osis of the 
paralysis is clear, yet in a vast number it is difficult to 
assign any satisfactory explanation for the sudden or 
gradual loss of power in the structures supplied by one 
particular nerve. Either the third, fourth, or sixth nerve 
may become paralysed, without their being evidence of 
disease in any other portion of the nervous system. The 
loss of power may be sudden, or it may be gradual, the 
paralytic symptoms increasing daily until they have 
reached a certam point, at which, for a time, thev usually 
remain stationary. After a variable interval, tne nerve, 
as a rulcj begins to recover its tone, and the parts sup- 
plied by it ultimately resume their normal action. 

The immediate result of paralysis of one of these nerves 
is a strabismus, caused by a loss of the balance between 
the muscles of the affected eye. This is termed a para- 
lytic strabismus, to distinguish it from those forms of 
squint which are due to some anomaly in tha t^w^da^^s^ 
of the eye. The paralytic ft\.T«IJo\amT3L^ \Na.^ *Okv^ ^2oar 



292 PAltALYSlS Of MUSCLfiS OF THE EYE* 

tacteristic, that, whereas in the concomitant sqaint th& 
bfimary and secondary deviations are equal, in the para- 
lytic the secondarjr is greater than the primary. This is 
easily seen by making tne following examination : — If the 
sound eye be covered with the hand, and the patient be 
directed to look at a given point, the primary deviation 
Or movement of the paralysed eye will be far less than 
the associated or secondary movement of the sound one. 

If the patient be directed to cover the sound eye with 
the hand and then to walk across the room, he wiU suffer 
more or less from vertigo, and frec|[uently to such an 
extent as to cause him to stagger m his gait like a 
drunken man. This inability to co-ordinate tne action of 
the muscles under the direction of the paralysed eye is 
most marked when the palsy of the nerve is complete. 
In cases of diplopia from commencing paralysis of an 
ocular nerve when there is a difficulty in deciding which 
is the affected eve, a rapid and correct diagnosis may be 
often made by telling the patient to walk a short distance 
with his hand placed first over one eye, and then over the 
other. The affected eye is the one which when the other 
is closed, induces vertigo. 

Paralysis of one or more of the ocular nerves may be 
caused by — 

a. Intra-cranial disease. 

p, Intra-orbital disease. 

y. Blood-poisoning, such as' syphilis, rheumatism, and 
gout. 

d. Eefiex irritation. 

a. From Intra-oranial Disease.— When paralysis 
of the ocular muscles proceeds from disease of the brain, 
it is seldom confined to the structures supplied by one 
particular nerve ; or if during the early symptoms only 
one nerve is involved, there are usually other indications 
of cerebral mischief. The patient totters or trips in 
walking, or has pain or giddiness in the head; or, per- 
haps, nas some loss of power in the tnuscles of ex- 
pression, or a diminution of sensibility in the skin of 
the face. 

p. Prom Intra-orbital Disease. — Pressure upon 

any of the ocular nerves in their course along the orbit 

to the eye will cause a partial or complete paralysis of 

^J^eir f onctions. This may be induced by a tumour within 

tbe orbit, or by an orbital node, ot>q3 ^QTBft\xA^asima.tory 
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or specific exudation either around tHe nerve or within 
its sheath. 

y. Prom Blood-poisoning. — To either syphilis, 
rheumatism, or gout many of the cases of paralysis of 
one of the motor nerves of the eye are to be attributed. 
A thickening of the fibrous sneath of dura mater, 
through whicn the nerve runs in its passage to the orbit, 
or some inflammatory exudation peculiar to the affection 
from which the patient suffers, may compress the nerve 
and paralyse its functions. We nave illustrations of 
analogous forms of local palsy in the paralysis of the 
muscles of the face, from palsy of the portio dura of the 
seventh nerve, and in facial anaesthesia from palsy of the 
fifth. Both of these examples may undoubtedly be due 
to a pressure on the nerves, either from an inflammatory 
thickening of neighbouring structures, or from some 
morbid deposit dependent on a blood poison. 

$. From Beflex Irritation.— It is always difficult 
to obtain direct evidence to prove that the functional dis- 
turbance of a nerve is dependent on distant irritation. 
I think, however, that there can be no doubt but that 
many of the forms of local paralysis which are met with 
both in the child and the adult are due to this cause, and 
that frequently the palsy of an ocular nerve may also 
arise from it. The most striking illustrations of this 
class of disease are to be found in the cases of infantile 
paralysis, where a single muscle, as the tibialis anticus, or 
the long extensor of the toes, or a group of muscles, as 
the flexors or the extensors of the leg, become suddenly 
deprived of power. Mr. William Adams, in R})eaking of 
infantile paralysis, says, ** It is frequently neither pre- 
ceded nor accompanied by any cerebral symptoms, and, 
even when such symptoms show themselves, they are 
generally of a transient character ; " and further on he 
remarks, " This form of paralysis generally takes place 
during the period of first dentition, and would seem to be 
connected with the irritation attending this process ;" 
and, ** that a marked characteristic of tnis affection is a 
tendency to spontaneous cure.'** 

On inquiring into the histoiy of many of the cases of 
palsy of an ocular nerve, no symptoms of syphilis, rheu- 
matism, or gout are to be detected, and there are no 
evidences of brain disease or mischief within tha <st\s^. 
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A further investigation, however, will frequently discover 
as the cause of tne palsy, some eccentric irritation in a 
disorder of the liver, stomach, or some other portion of 
the intestinal canal. 

The analogy between infantile paralysis and some of 
the cases of palsy of the ocular muscles at once becomes 
manifest. In both, cerebral symptoms may be wanting 
or may have been only transient ; in both, remote irrita- 
tion may be the excitmg cause of the palsy ; in children 
it is usually dentition, and in adults derangement of the 
abdominal viscera : and, lastly, in both we have the same 
tendency to spontaneous cure. The nerve which is, I be- 
lieve, the most frequently affected from reflex irritation is 
the sixth. 

Before describing the symptoms which indicate para- 
lysis of one or more of the muscles of the eye, I will first 
briefly refer to the anatomy and functions of each of the 
motor ocular nerves. 

THE THIBD NEBVE — motor ocuU — is the largest of 
the three motor nerves which supply the muscles of the 
eje. In its course along the outer wall of the cavernous 
smus it divides into two branches, a superior and an 
inferior, which enter the orbit through the sphenoidal 
fissure, passing between the two heads of the external 
rectus. 
a. The superior division supplies 
The levator palpebrae. 
The superior rectus. 
P, The inferior division supplies 
The internal rectus. 
The inferior rectus. 

The inferior oblique, and a branch to the 
lenticular ganglion (its short root). 
In addition to the above-named, the third nerve through 
its branch to the lenticular ganglion supplies, under the 
name of the ciliary nerves, the muscular structures within 
the eye, the ciliary muscle and sphincter pupillas of the 
iris. 

In the outer wall of the cavernous sinus the third nerve 
communicates with the ophthalmic division of the fifth, 
and with the cavernous plexus of the sympathetic. 

The functions of the thitd nerve are : to preside over 
the action of the muacleB to '^\i\^ \V» ^ctAa \yt^^<[ii(^^ 
»nd under the influence oi \^\i\,^v^o\v^i}t^^^^^:\aa.\A ^^^^\. 
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tHe contraction of tHe pupil. '' The motor action of the 
third nerve may theremre be excited through the optic 
nerve. There can be no doubt indeed, that this is the 
ordinary method by which contraction of the pupil is 
produced during me ; the stimulus of light falling upon 
the retina excites the optic nerve, and through it tnat 
portion of the brain in which the third nerve is im- 
planted."* 

Paralysis of the third nerve may be either com- 
plete or partial. 

When the paralysis is complete, there is an absolute loss 
of power in all the structures of the eye supplied by the 
third nerve. The levator palpebrse being paralysed, the 
npjjer lid droops over the eye and cannot be raised by the 
patient. The superior, inferior, and internal recti, and 
the inferior oblique muscles, have ceased to exercise any 
control over the movements of the globe, and the eye is 
under the dominion of the external rectus and the superior 
oblique, which, acting together, draw the globe outwards 
and slightly downwards. A strong divergent strabismus 
is thus given to the eye, and the patient has crossed 
diplopia, the false object appearing across the nose on 
the other side of the true one (see Crossed Diplopia, 
page 288). But in addition to this, the pupil is widely 
dilated, and from paralysis of the ciliary muscle the 
accommodation is destroyed. From the complete relaxa- 
tion of so many of the ocular muscles there is generally a 
slight protrusion of the globe. If the patient be directed 
to close the sound eye, he will generally walk with an un- 
steady gait, and miss the objects he endeavours to seize. 
Such are the symptoms of a complete paralysis of the 
third nerve ; but it is seldom, except in cases of cerebral 
disease, or of tumours in the orbit, that all the branches 
of the nerve are thus affected. 

Partial paralysis of the third nerve may exist in 
two forms. 

a. There may be a diminution rather than an absoli^t^ 
loss of power in all the structures which the nerve 
supplies, and the patient then exhibits the symptoms 
already described, but in a modified degree. The ptosis 
is only partial ; the pupil is dilated, but not to its utmost; 



* Todd and Bowman's PbyB\o\o^c«\ kTM^\5y^!c^^^^^.^^^-'^^-*^' 
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and the accommodative [)Ower of the eye is diminished ; 
there is a divergent strabismus with crossed diplopia, but 
it is not extreme, and with an extraordinary erort the 
patient can draw the eye either slightly inwards, upwards, 
or downwards. 

p. In many cases, however, of partial paralysis of the 
third nerve, some of its filaments only are affected. The 
loss of power may be confined to one or more of the recti 
muscles, any one of which may be separately paralysed; 
but the palsy is seldom if ever limited to the inferior 
oblique. The muscle which is the most frequently in- 
volved is the internal rectus ; it is rare for the superior or 
inferior rectus to be paralysed whilst the internal muscle 
remains intact. The pupil is generally more or less 
dilated, but I have seen it in exceptional cases of its 
normal size ; the levator palpebrsa frequently retains its 
influence over the upper hd, even when one or more of the 
muscles of the eye are paralysed^ There is always some 
diplopia, the false object varying in position with respect 
to the true one, in accordance with tne muscle or muscles 
which have lost their power ; thus — 

In paralysis of the internal rectus, there is a diver- 
gent strabismus, but the eye can be turned upwards or 
downwards. The diplopia is crossed, and the false object 
is on a level with the true one. 

In paralysis of the superior rectus, the eye is dis- 
placed downwards and outwards by the combined action 
of the inferior and external recti and superior oblique 
muscles, whenever an attempt is made to look up. The 
diplopia is crossed, and the false object is above tne level 
of the true one. 

In paralysis of the inferior rectus, the e^e deviates 
upwards and outwards by the combined action of the 
, superior and external recti and the inferior oblique 
muscles, when an effort is made to look down. The 
diplopia is crossed, and the false object is projected below 
the level of the true one. 

THE POTJIITH NEBYE — the trochlear — the smallest 
of the cerebral nerves, passes along the outer wall of the' 
cavernous sinus, and enters the orbit by the sphenoidal 
fissure. It then mounts above the otner nerves, and 
running close to the periosteum of the roof of the orbit, 
it applies itself to the orbital auriac^ o£ the superior 
oblique muBcle, As it traveisea t\ie v?^XV oi ^Jiaa ^jaT^^t^kss^^ 
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sinus, it communicates with tlie sympathetic through 
filaments from the carotid plexus, and as it enters the 
orbit, it occasionally gives a branch to jbhe lachr^al 
nerve. The function of the fourth nerve is entirely 
motor. 

In paralysis of the fourth nerve, the early svm« 
ptoms are often obscure and easily overlooked ; but wnen 
the palsy is complete, they are usually sufficiently marked 
to be diagnosed by a careful examination of the ey& It 
should be remembered that the function of the superior 
oblique in health is to roll the eye downwards and out- 
wards, and, that, therefore, no defect of sight arising from 
a want of power in this muscle will be noticed by the 
patient so long as his eyes are fixed on objects above the 
horizontal mesial line. 

Paralysis of the superior oblique is occasionally con- 
genital, and frequentljT in such cases the patient will 
instinctively incline his head to the opposite side to 
enable him to get single vision with the two eyes. In a 
few instances it is probable that this constant habit of 
holding the head on one side, to correct the diplopia 
caused by congenital palsy of the fourth nerve has been 
the cause of wry-neck. 

The symptoms which characterize palsy of this 
muscle are, that whenever a.n attempt is made to look 
downwards the affected eye is drawn slightly upwards and 
inwards, and the patient has homonymous diplopia, the 
false object appearing to the outer side and below the 
level of the true one, and slanting towards it. The 
interval between the true and false impressions, both in 
latitude and elevation^ are increased as the globe is verti- 
cally depressed. 

THE SIXTH NEBVE — ahducens — crosses the caver- 
nous sinus, lying close against the outer side of the in- 
ternal carotid artery. It enters the orbit through the 
sphenoidal fissure, passing between the two heads of the 
external rectus to the ocular surface of which muscle it 
is distributed. In its passage through the cavernous 
sinus it receives sympathetic filaments from the carotid 
plexus and a branch from Meckel's ganglion. The func- 
tion of the sixth nerve is entirely motor. 

In paralysis of the sixth nerve there \a -a^ ^csa:^^^ 
internal strabismus; the eye, 'w\ieTLWi^^«^ai''v^^^'«^^^^^ 
cannot be drawn outwards bey otlOl ^i^lft ^^«v!^^^^ ^> ^ '^ 
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orbit, but it can be turned freely in all other directions. 
There is bomonyinous diplopia, the false image being 
projected to the outer side of the true one. If, with the 
sound eye closed, the patient endeavours to seize an 
object, he misses his aim, the hand passing to its outer 
side. In walking he generally turns his head rather 
towards the side opposite to that of the affected eye, so 
as to avoid the diplopia by not looking outwards. 

All the ocular muscles may be paralysed from cerebral 
disease, or from tumours of the orbit ; the eye is then 
rendered prominent and stationary in the centre of the 
orbit. 

The prognosis of the paralytic affections of the 
muscles of the eye is determined by the following con- 
siderations : — 

a. The Cause of the Paralysis.— When the loss 
of power proceeds from some syphilitic, rheumatic, or 
gouty disease, or from some reflex irritation, the prospect 
of recovery under suitable remedies is favourable. Wnen, 
however, the paralysis arises from intra^cranial mischief, 
and is associated with other cerebral symptoms, the 
prognosis is bad. 

jS. The Extent of the Paralysis, whether it is 
partial or complete, or confined to the muscles supplied 
by one nerve, is an important point to decide. The 
prognosis is always most favourable when the paralvsis 
IS partial and limited to one ocular nerve, and wnen 
there are no other symptoms of disease of the nervous 
system. 

y. The Length of Time the Paralysis has 
Lasted. — If the loss of power has been persistent, and 
no improvement has taken place in spite of judicious 
treatment, the prognosis is unfavourable. There are, 
however, many cases in which recovery progresses to a 
certain point, and then ceases ; the paralysed muscle does 
not completely regain its former tone, and a slight stra- 
bismus with diplopia remains. For such patients much 
may be done by local treatment. 

Treatment. — If the paralysis is due to syphilis, 
rheumatism, or gout, the patient must be treated constitu- 
tionally, with the medicines suited to these special diseases. 
In most cases benefit is gained f rom*small and repeated 
doses of the iodide, or the iodide and bromide of potassium 
(F. 91. 97), or of the iodide oi 'pcA.SiSWQccDL ^otc^iYaft^'mth 
iron (F. 92). The bo\?el8 bVot^^ \>^ ^x^^M ^^^'^^^!»l ^ 
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purgative, and counter-irritation may be used behind the 
ear, either by rubbing in a stimulating^ liniment, or by 
applying a small blister. In syphilitic cases, pil. 
hydrarg. subchloridi comp. gr. 6 may be given every 
other night for a short time, or a little of the unguent, 
hydrarg. may be rubbed ni^ht and morning into the 
temple of the affected eye. Where reflex irritation may 
be reasonably expected to be the cause of the paralysis, as 
in certain cases of palsy of the sixth nerve, the source of 
the mischief must be sought for in some functional 
derangement of abdominal viscera. The important con- 
nection between the sixth nerve and the sympathetic is, 
I think, quite sufficient to account for its oeing prejudi- 
cially influenced by visceral irritation. 

To relieve the diplopia, which is so distressing to the 
patient, the affected eye should be excluded, either by 
being covered with a bandage, or by the use of a pair of 
spectacles with large curved glasses, one of which has 
been completely darkened. In certain cases, prisms are 
of the greatest service in uniting the double images, but 
it must be remembered in using them, that they will have 
to be repeatedly changed, as the palsied muscle regains 
its power. For the internal strabismus, from paralysis 
of the external rectus, the prism must be placed with its 
base outwards ; and for the external strabismus, from 
paralysis of the internal rectus, the prism must be used 
with its base inwards. 

When the paralysis is probably dependent on a local 
affection of tne nerve, as from some rheumatic or gouty 
effusion, Faradization is often of the greatest service, but 
it should not be recommended if there is any reason to 
suspect cerebral disease. 

Under one or other of the methods of treatment I have 
described, the majority of the cases of palsy of one of the 
ocular nerves will steadily progress to complete recovery. 
There are, however, occasionally instances when the 
remedies fail, and the muscle having regained a certain 
amount of power ceases to improve. When this happens 
and the strabismus and diplopia have continued stationary 
for some months, an operation may be performed with 
advantage, to restore the balance of power between the 
muscles. If the paralytic strabismus be divergent^ thA 
external rectus may be divided*, ^jutl^^q^^*^^^'^^^'**^^ 
internal rectus may Iqq broug\i^ Iot^^t^, ^'a t^^iorossssse.^^ 
JB the Article Strabis^\3S, pa^^ ^'^^^ \\, V^^s^'^'sc-^^ 
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remaining strabismus be convergent, the internal rectus 
may be divided. 

nrVOLUNTABT OSCILLATIONS OF THE GLOBES 

— Nystagmus — usuallj indicate an unsound state of the 
nervous svstem of the eye. They are freauently asso- 
ciated with congenital cataract, and with defective vision 
produced from anv cause in early childhood; they are 
also often met with in albinos. These rapid movements 
of the eyes are quite beyond the patient's control and 
continue without his knowledge. The oscillations are 
nearly always horizontal, but I have seen cases in which 
they were 1>oth vertical and rotatory, and I have had one 
patient in whom the oscillations were rotatory only, the 
movements being caused by the alternate contractions of 
the superior and inferior oblique muscles. Occasionally 
one eye only is affected with nystagmus, and then it is 
generally horizontal, but in one case in a boy under my 
care, the one eye affected had veirtical nystagmus. Not- 
withstanding the incessant oscillations of the globes, the 
power to move the eyes together in all directions is un- 
affected. The division of the ocular muscles affords no 
relief to the constant oscillatory motions. In one patient, 
from whom I had occasion to remove a shrunken globe 
which oscillated in concert with its fellow, the muscles 
continued their alternating action, and jerked the con- 
junctiva to which their cut ends had become attached, in 
unison with the movements of the remaining eye. 

Miners' Nystagmus. — Dr. Oglesby, of Leeds, has 
drawn attention to a horizontal nystagmus which occurs 
amongst the miners in coal pits. He says : — " Of the 
many cases I have now seen, I have never met with any 
patient who described the origin of the affection differently 
from his fellows. The statement they make is somewhat 
as follows : — * I enjoy excellent health, and have never, 
until the commencement of the present seizure, suffered 
from any affection of the eyes. One morning after enter- 
ing the pit, and stooping in the usual manner to get coaJ, 
my lamp bein^ placed a few feet away, I was startled to 
find that the lignt was rapidly moving to and fro, and 
believing that something must be very wrong, I at 
once assumed the erect posture, when I was surprised 
to Bnd the light from my lamp quite stationary. Think- 
ing that I mast be mistaken in. t\ie\i^\ftl\>aaX. tsv^ ^axa.^ 
WB8 movingf I bent again, to ^woxk^ wi^ ^^viki\ ^^xs^dl^tdcj 



iNVOLUNTABif OSCILLATIONS OP tflfi GLOBES. 801 

lamp moving quickly from side to side; since then 
this symptom has always occurred when my head and 
neck are bent when at work, and it has become so much 
worse with each day's work that now I cannot manage to 
get Goal with safety, and have left the pit.' " 

Dr. Oglesby states that " The disease is not preceded 
by premonitory symptoms, is very constant ever after- 
wards, is never amenable to treatment, as a rule occurs 
only in adults, and never except in a miner." * 

Dr. Oglesby adds, however, as a postscript to his paper, 
that he has had a case in which the nystagmus nas 
entirely disappeared under a six weeks* course of 
strychnia — a drug which he had often prescribed before 
without benefit. 

Dr. Hudson, of Redruth, states :— " That although he 
had had a very large experience of Cornish miners, he 
had never met with miners' nystagmus except in men 
who had acquired it whilst working in coal mines in the 
north." t 

The miners' nystagmus is probably due to the excessive 
strain of the eyes to see the work at which they are 
engaged in a dim light. 

Voluntary Nystagmus, or the power of inducing 
nystagmus at will, is rare. In the Royal London 
Ophthalmic Hospital Reports, vol. x., p. 203, 1 reported 
the two following cases, and I have since heard of 
others. 

Case L — A getttlemaD, after he had consulted me about himself, 
told me that he possessed the power of shaking both his eyes, and 
that he had been able all his life to shake them at will. At my re- 
quest he gave me a performance. First, making both liis eyes 
steady, he then set both into rapid lateral motion, so rapid 
that the outline of the comesB was completely lost to view. 1 he 
movements were really an exaggeration of what is seen in horizontal 
nystagmus, but they were so rapid that the margins of the corness 
could not bo defined. 

Case II. — A former house surgeon in the Royal London 
Ophthalmic Hospital possessed the power of voluntary nystagmus, 
but the lateral movements of his eyes were not nearly so rapid as 
in the case above related. Before setting his eyes in lateral motion, 
he had to converge them sufficiently to squint, and then he could 
simulate horizontal nystagmus. The movements were completely 
under his control, and could be started and arrested instanter. 
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Treatment. — ^The only treatment which is likely to 
diminish the frequency of the oscillations is to improve, 
if possible, the sight, and this is one of the strongest 
reasons in favour of an early operation for con^nital 
cataract in those cases where the opacity of the Tens is 
sufficient to prevent the child discerning objects. When 
the cataract is thus complete, even though there may be 
no oscillatory movements, they may after a time be 
acquired, and the good effects of a future operation will 
be then dinunished. 



CHAPTER VIII. 
SPECIAL IN J DRIES OF THE EYE. 

FOREIGN BODIES WITHIN THE EYE. 

THE LODaMENT OF A FOBEiaN BODY WITHIN 

THE E7E is one of the most serious injuries which can 
happen to that organ, and the importance of ascertaining 
correctly, as soon as possible after the infliction of an 
injury, whether there is a foreign body within ;it, cannot 
be over-estimated. The prognosis of the case rests 
entirely on the elucidation of this one point. 

Every penetrating wound of the globe should be 
8peciall.y examined with reference to tne possibility of 
there being a foreign body within the eye. 

The dangers of a foreign body within the eye are— 

1. The risk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2. If the eye has been destroyed by the inflammatory 
action which the foreign body has induced, the stump, or 
that which remains of the eye, will be liable to repeated 
attacks of inflammation so long as the foreign body con- 
tinues embedded in it ; and with each attack there wiU be 
an increased danger of the other eye becoming affected 
with sympathetic ophthalmia. 

All the evidence we can collect may be in favour of 
there being a foreign body within the eye ; yet if we can- 
not see it, and we have no reason to believe that it is 
buried within the lens, "^e must yrait for symptoms^ and 
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treat tliem as they arise. The progress of the case will 
as a rale quickly determine whether there is a foreign body 
within the eye, although in some exceptional instances it 
excites but little if any irritation. 

The symptoms which strongly favour the presumption 
that a foreign body is within the eye when a careful 
examination fails to detect it, are — 

a. An increase or a continuance of the inflammation 
primarily excited by the injury in spite of all the remedial 
agents which may have been used to arrest it. 

j3. If the first inflammatory symptoms have subsidedi 
the continuance of a subacute choroido-iritis or choroido- 
retinitis uninfluenced by proper local and constitutional 
treatment. 

. y. The non-union of the corneal wound, when the 
cornea has been the part of the eye inyolved in the in- 
jury ; or the only partial closure of the wound, leaving 
a fistula through which there is a constant drain of the 
aqueous, causing the iris to lie in contact with the 
cornea. 

8, Severe and continued pain in the eye, unpropor- 
tioned to the apparent existing inflammation, and un- 
alleviated by the ordinary local applications and medi«« 
cines. 

Treatment of Foreign Bodies within the Eye. 
—In all cases of a foreipi body within the eye, the treat- 
ment undoubtedly is, if it can be seen and the removal of 
it is practicable, to take it away. But the object may be 
so placed that it can be seen, yet from its situation an 
attempt to remove it will incur a risk of loss of the eye» 
or from the difficulty of reaching it, the operation will 
probably fail : how, then, should we act P My answer to 
this is : — 

1. If it is creating irritation, without hesitation 
endeavour to remove it. 

In all cases where the surgeon deems it ri^ht to attempt 
the removal of a foreign body from within the eye, he 
ought to have a discretionary power, that if he fail to 
find it, he may remove the globe whilst the patient is 
still under chloroform, if cvrcumatances render it advis- 
able, 

2. If the foreign body is creating no irritation^ 
and there is a fair amount of vision, and an 
attempt to remove it would greatly Y^a^auttx^xis^ 
eye.— Even in such a ca8e,pT0^<i^\>cift^^^afcx^.'\>a»*^^ 
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second eye ^ood, I would endeavour to remove the foreign 
body ; bat if the injnred eye is the only seeing one, no 
operation shonld be performed until symptoms of irrita- 
tion arise. 

When the foreign body within the eye is a chip of iron 
or steel an attempt shonld be made to remove it with the 
electro-magnet; small fragments of iron even when 
lying in the vitreous have been successfully removed by 
its agency. We are indebted to Dr. McKeown, of 
Belfast, for having drawn attention to the value of the 
magnet in diagnosing the presence and for extracting 

Sieces of iron or steel from within the eye ;* and to Mr. 
imeon Snell, of Sheffield, for having devised a very 
efficient electro-ma^et. One advantage he claims for 
his electro-ma<^et is, '* that in a case where the portion 
of metal is visible, the needle may be advanced to it 
before the magnetic influence is brought into force.**t 
I have used the electro-maj^et, and nave been much 
pleased with the results obtained by it. 

In every case where the eye is destroyed for visual 
purposes oy the inflammation induced by a penetrating 
wound, and there is reason to believe that a foreign body 
is lodged within the globe, the only treatment to lie 
adopted is to excise it. It has ceased to be an organ of 
vision, and at some future period it may, and very pro- 
bably will, become a source of much danger to the sound 
eye. 

INJURIES OF THE EYE FROM ESCHAROTICS. 

dlTICK LIMfi, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye. If it is in 
sufficient quantity and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues,^ a 
slough follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerful irritant : a spasmodic contraction of the orbi- 
cularis tightly closing the lids upon the globe, and a 
copious iK>w of tears follow the introduction of even a 
particle of Hme into the eye. The epithelium is at once 
whitened and destroyed, and a sharp clear line will indi- 

* British Medical Journal. 1874, vol. i p. 800. 
t Ibid. 1881. T0\. 1. ^. %^ 
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sate the boundary of the part wbich boa been affected bj 
the lime; ontside this bonndarj the coajanotiTa is ez- 
ceMsivelj red and more or loss chemosed i and the lids, if 
the in jury is severe, are cedematoiia. 

If the epithelium only is destroyed, it will be replaced, 
and no markings of the injury will remain ; but it is 
seldom, if ever, that the action of nnalaked lime is thaa 
limited; the mhole thickness of the tissue with which it 
comes in contact is asnally destroyed by it, and denee 
contracted cicatrices are the result. 

KOBTAS, PLASTER, and the other oombtnatiaiis 
of lime Tised for building purposes differ only in degree 
from lime in the way in which they affect the eye. 
Their action is not quite bo rapid or so acute as unslaked 
lime ; still, if they are allowed to remain a sufficient time 
in contact with the eye or with the coujunctiTa of the 
lids, similar results are produced i slongbs maybe formed, 
and suppuration ending in complete destrnotion of the 
eye may follow. 

Treatment of Injuries f^om Iiiiae, Hortar, 
&3. — The first coarse to be adopted is to remove as 




The woodcut rerm 

thrown into tbo eye the day tmfore tlie boy wu bronglit inw 
the hoBpitnL 

qnickly as possible every particle of lime from the eye, 
and at the same time to arrest the further destmctive 
action of any fragments which may be still sticking to 
the coninnotivftl epithelium. For this purpose a fittla 
sweet oil shoold at once be dropped intoyne «qfe,%3i&-'Ssi& 
upper and lower lida being OTortei iiv ^.■o.■Mi,^Joa >&-&».«»- 
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lime should be gently lifted away with a fine spatula or 
spad. Having removed all that can be seen, tne upper 
lid being ever&d and the lower one drawn down by the 
finger of an assistant, a stream of tepid water should be 
gently syringed over the front of the eye and the inner 
surfaces of the lids, so as to wash away any small pieces 
which may have escaped notice ; but before closing the 
lids, two or three more drops of oil should be dropped 
into the eye. If the patient is seen by the surgeon verv 
early after the accident, the eye may be s^n^nged out witn 
a little weak vinegar and water, or the dilute acetic acid 
and water, about the strength of one drachm to one and 
a half ounces of water. An acetate of lime is thus 
formed, which is innocuous ; but for this treatment to do 
good it must be resorted to immediately after the intro- 
duction of the lime; and as such a chance is rarely 
afforded the surgeon, the use of olive oil in the first in- 
stance will generally be found preferable. For the first 
two or three days after the injury cold and soothing 
applications are best suited ; cold-water dressings maybe 
applied over the closed lids, or a lotion of belladonna may 
be substituted if the eye is very painful. Opiates should 
be given at night if the pain prevents sleep. 

BTTBNS AND SCAIiDS OF THE ETE.— Hot fluids, 
according to the intensity of their heat, redden, vesicate, 
or even destroy the conjunctival surface of the eye or lids 
with which they come in contact. They produce the 
same immediate effect on the conjunctiva of the eye as 
they do on the skin covering the body ; but the delicacy 
of the textures of the eye and the importance of the 
integrity of each for the well-doing of the whole, render 
what would be a slight scald elsewhere, a severe injury to 
the eye. 

Treatment. — When the patient is first seen, a few 
drops of olive oil should be dropped into the eye ; the lids 
should be then gently closed, and some cotton wool laid 
loosely over them, which should be kept in its place by a 
single turn of a light bandage. 

•file dropping of oil into the eye may be repeated two 
or three times during the day, and each time the band^ 
is removed the eye and lids should be washed with a^^- 
cerine lotion (F. 55) free of any discharge which may have 
acenmnlated. 
If the liiis are Be^eiely Wxu^ ox ^<i»2vSL^^,^T^^<^^M^\j^ 
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applving the cotton wool, lint soaked in oarron oil or 
equal parta of lime-water and olive oil should be laid over 
. them ; but if the burn or scald is only slight, a little nng. 
cetaoei on lint will be sufBoient. Opiates should be given 
internally if the patient is suffering mnch pain : they not 
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only give ease and procure sleep, but they ejceroise a 
specially beneficial control over the suppurative adioD 
which has to follow 

STRONQ STn;PHXrBIO AHC NITBIO ACIDS act 
chemically on the tissues of the eye, and if in sufficient 
quantity canse disorganization of the parts with which 
they are brought in contact, producing superficial or deep 
sloughs. 

The action of a strong add on the eye, even in the 
" ■ ■■■•.<■- » 1 — ^tant ; itoro- 

the 



smallest quantity, ia that of a powerful irritant ; it pi 

dnces great pain and smarting, more or less mdema of^t 

lids, and a constant flow of tears with intolerance of light, 
which may last for many days, oven thoo%\\ yii« ^dua^ 
ininryinfficted does not exteniXjeneo.'fia.'iii.tift"^'^-^™-" •*- 
the ocalar conjunctiva. 
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The rapid flow of tears, however, which the irritation of 
the acid instantly excites, qnickly dilutes it ; and if it is 
only a drop or a small splash which has entered the eye, 
the injury which it inflicts is comparatively slight and 
completely remediable. 

Treatment of Injuries from Strong Acids.-— If 
the patient is seen very shortly after the accident, the eyes 
should be gently syringed out with some weak alkaline 
solution, such as potassa3 bicarb, or sodae sesquicarb. gr. 5, 
aqusB destillat. 51) to neutralize any acid which may yet 
remain ; or if this cannot be at once obtained, tepid water 
should be used. A little olive oil should be then dropped 
into the eye, and this may be repeated two or three tunes 
a day if it gives ease. The lids being closed, a layer of 
cotton wool should be laid loosely over them, and a single 
turn of a bandage passed round the head to keep it in its 
place. 

When the lids are much burnt with a strong acid, an 
alkaline dressing should be used for the first twenty-four 
hours, and lint dipped in the liniment, calcis cum cret& 
(F. 37), should be laid over them, then a layer of cotton 
wool, and a turn of a bandage over the whole to keep all 
in situ. The ordinary carron oil or equal parts of lime- 
water and olive oil may be afterwards substituted for the 
chalk dressing, and continued until the sloughs begin to 
separate. 

VINEaAR, DILUTE ACETIC ACID, or any of the 
weak or dilute acids, act as irritants to the eye; and 
although they do not immediately destroy any of the 
tissues with which they may be brought into contact, yet 
they often give rise to an ophthalmia which is the cause 
of much suffering, and in some instances even of danger 
to the eye. The primary treatment recommended in the 
cases of injury from strong acids is ec[ually applicable to 
those occasioned by the weak or the dilute. If seen early, 
the alkaline solution should be used, and afterwards either 
soothing or astringent applications to allay irritation 
and to check, if necessary, undue secretion from tiie oon- 
junctiva. In all injuries to the eyes from chemical agents 
a solution of the antidote should be first used, if the 
patient is seen sufficiently early to render its application 
of service. As in the cases of injury from an acid, an 
altaline solution "waa recoxnTtieii^^^*, «.o*YQ.VJt\a%^\:tQtsi«k 
strong alkali, such, as coAiBtio -^o^Ai^ ^^ ^c>^^, ^a^ -ws^ 
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solution of one dracLm of vinegar, or of the dilute acetic 
acid to one and a half ounces of water, should be 
syringed over the front of the eye and palpebral surfaces 
of the lids. 

INJURIES FROM PERCUSSION CAPS, GUNPOWDER, 

AND SMALL SHOT. 

PEKCUSSION CAPS. — One of the most frequent 
sources of injuries to the eye from the use of guns, which 
is met with iu civil practice, is from fragments of percus- 
sion cups flying off when they are exploded by the hammer 
of the gun. Tnis accident very rarely happens when the 
caps are of the best quality, such as are sold by respectable 
gunsmiths for ordinary sporting purposes. It is almost 
invariably occasioned by toy guns, bought as playthings 
for children, or used by itinerants at fairs and other places 
of public resort, for firing at a target for nuts. These 
common percussion caps are sold at a very low price, and 
are made of a brittle alloy instead of the best copper. In 
their explosion small scales are detached from tnem and 
driven with such velocity that if they strike the eye they 
usually penetrate it. Unfortunately, the victim of sucn 
accidents is more frequently some bystander or passer-by 
than the person who is shooting. In nearly every case, 
total loss of the eye is the ultimate result of the injury ; 
and -in several which have come under my care, the end 
has been still more disastrous ; the other eye has become 
affected with sympathetic ophthalmia, and it also has been 
irreparably destroyed. 

Treatment. — See Treatment op Foeeign Bodies in 
THE Eye, page 303. 

GTJNPOWDEIl. — The near explosion of gunpowder 
may affect the eye in four different ways : — 

1 . By the concussion it produces when exploded in close 
proximity to the eye. 

2. From the burning or scorching of the surface of the 
eye and the lining membrane of the lids. 

3. From depositing in the external tissues of the eye 
specks of unexploded powder. 

4. From grams of powder being driven with sufficient 
force to penetrate the globe. 

Treatment of GunpowdeT l.x^\3Lx\ft^.— ^V^ "^^"^ 
object is to remove all loose powd.ciT,\C^i?ti«t^^i^ -wsTjA'^'sfCi. 
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the surface of the eye, and from between the lids and the 
globe. This may be done by everting the lids and gently 
squirting a stream of tepid water over the front of the eye 
and the conjunctiva of the lids with a syringe, or small 
india-rubber bottle, and afterwards by lifting away with 
a fine spatula or small scoop, any particles of powder 
which may be adherent from being entangled with mucus, 
or with the conjunctival epithelium. The cornea should 
be then carefully examined, and all the unexploded grains 
which may be found embedded in it should be removed 
with a fine needle or spud. Those granules which are 
lodged deeply in the true corneal tissue and are out of 
the field of vision, may be left if they cannot be easily 
lifted away, as more harm will be done by injudiciously 
picking at them, than their presence can excite. 

Specks of unexploded powder which are lying on the 
sclerotic surface of the eye may be removed, but no great 
effort should be made to detach them, as, beyond the 
slightl;^ unseemly appearance, they seldom if ever do harm. 

Having taken away all the unexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing applications used externally, A lotion of bella- 
donna (F. 40) will relieve pain, and by keeping the pupil 
dilated act beneficially in case any general innammation 
of the eye should follow. 

INJTTBIES FBOM SMALL SHOT, COMMONLY 
USED FOB SPOBTINa PUBPOSES.— The velocity 
and direction of the shot when it strikes the eye deter- 
mine very much the extent of the injury which it inflicts. 

1. Spent Shots. — If the shot is nearly spent, it may 
merely produce a slight concussion with ecchymosis of 
the conjunctiva, from which the eye may quickly recover. 
If, however, there should be some irritation, it may gene< 
rally be subdued by the application of two leeches to the 
temple, the use of the belladonna lotion to the eye, and a 
few days* absolute rest. 

2. Grlancing Shots.— A shot at full speed may strike 
the eye in its transit without penetrating it, and leave a 
deep furrow which may very closely resemble a penetrat- 
ing wound. 

;^. Penetrating Shots.-^The lodgment of a shot 

within the eye will produce all the severe symptoms 

which have already been described in the Section on 

Foreign Bodies 'wnnis tilie. ^x^. ka ^ To^a, iIvq eye 
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may be considered as lost after suoh an accident. The 
passage of the shot into the eye generally inflicts such 
irreparable damage on the different tissues through which 
it passes, that all sight is at once extinguished. The 
eye at first becomes acntely inflamed, and occasionally 
suppurates ; but generally the acute symptoms subside, 
and a low form of deep-seated inflammation sets in, which 
ends in softening and shrinking of the globe. So long, 
however, as the shot remains within the eje, it is a con- 
stant source of danger, and may at any time give rise to 
an attack of sympathetic ophtnalmia in the sound eye 
which may cause its destruction. 

Treatment.— If there is a shot within the eye and it 
cannot be removed, the eye should be excised. (See 

THEATMENT OF FOREIGN BODIES WITHIN THE EyB, 

page 303, 

EXCISION OF THE EYE. 
The patient should lie on his back on a couch with his 
face towards the light, and the eyelids be separated by 
the stop-spring speculum. With a pair of fine 
single-toothed dissecting forceps a fold of the ^i<>» 61. 
conjunctiva and subjacent fascia is to be seized 
close to the cornea, and divided with a pair of 
blunt- pointed scissors, curved on the fiat, as in 
Fig. 61. Through this opening one blade of the 
scissors is to be passed, whilst the other remains 
external to the eye, and then, with a few clips, 
the conjunctiva and fascia covering the globe are 
to be cut through in a circle around the cornea. 
An ordinary strabismus hook (Fig. 66, p. 279) 
is then to bo introduced in turn beneath the 
tendons of each of the recti muscles, which are 
to be divided with the scissors close to their 
insertions in the sclerotic. 

Having made certain that the recti muscles 
are completely divided, one finger of each hand 
should press back the tissues on either side of 
the eye, so as to push the globe forwards 
and partially dislocate it through the opening 
which was made in the conjunctiva at the com- 
mencement of the operation. By this simple 
manoeuvre, the next step, the division of the optic nerve, is 
facilitated. ITie cut end of the tendon <ii ^-s.^^ ^^ 
internal or external rectus uauacVo ^cya\^ nor^ \>^ ^arasaR^ 
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with the forceps, and the eye drawn over to one side, 
whilst the scissors with the blade shut and the curve 
towards the globe are passed backwards between it and 
the snrronn(ung tissues. As they round the poeterior 
curve of the eye, the blades should be opened, when, after 
gently urging them a little further onwards, the optic 
nerve will come within their grasp, and mav be tnen 
divided. The eve may now be lifted with the fingers 
forwards, and the oblique muscles or any other tissues 
which may be still adherent cut throagh with the scissors, 
and the operation will be completed. 

When all the bleeding has ceased, the opening in the 
conjunctiva, through which the eye has been enucleated, 
may be closed by drawing the edges together with a fine 
thread which is passed through tnem at different points 
and then tied. This is a finish to the operation, and gives 
an appearance of neatness to it at the time. It is not, 
however, essential, as the parts are afterwards completely 
drawn together by cicatrization. In the excision of 
inflamed eyes it is positively prejudicial, as it prevents the 
free escape of inflammatory exudations, and thus favours 
orbital cellulitis. 

In all cases where there is no external appearance to 
distinguish the diseased from the sound eye, it is the duty 
of the surgeon to indicate the eye which is to be excised by a 
mark over the brow, before the patient is put under the 
ansBsthetic. To remove the wrong eye is an accident which 
may occur unless proper precautions are taken. 

Treatment after Excision of the Eye.— As a rule, 
the patient recovers so rapidly from this operation that 
but little after-treatment is required. A fold of wet lint 
should be kept over the lids, and all discharge from the 
wound carefully washed away from time to time with a 
little warm water gently syringed into the orbit with a 
glass syringe. The wound usually cicatrizes in from three 
days to a week, but a slight muco-purulent discharge from 
the orbit often continues for two or three weeks afterwards. 
This may be checked by a lotion of alum or tannic acid 
(F. 47, 58), which should be used with a syringe three 
or four times daily. It frequently happens that on look- 
ing into the orbit the cause of the continuance of the 
discharge may be seen in a small fungoid granulation 
sprouting from the cicatrix of the conjunctiva. This 
should be removed by a single snip with a pair of curved 
scissors. 
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If, however, instead of progressing thus fayourably, 
symptoms of orbital cellulitis come on, warmth should bo 
applied to the wound bj frequent fomentations of hot 
water or decoction of poppy-heads, and afterwards by a 
linseed-meal poultice over the lids and brow. If the 
opening in the conjunctiva has been closed by a suture, 
it should be at once removed. It is good practice in such 
a case to make a free incision through the wound in the 
conjunctiva into the cellular tissue of the orbit, so as to 
give free vent to all inflammatory exudations as they are 
iSuBed. By thus encouraging sappurationand favouring 
the exit of the pus, the urgent symptoms will probably be 
at once relievea. The bowels should be freely acted on by 
a purgative, and the patient shoald be kept very quiet in 
a daricened room. It is seldom that any untoward 
symptoms follow the operation of excision of the eye. 

ABTIFICIAL ETES. — In an ordinary case from six 
weeks to two months after the operation is the best time 
for commencing the use of a glass eye. Time should be 
allowed for complete cicatrization to be effected, and for 
all swelling and discharge to subside before an artificial 
eye is introduced within the orbit. 

One of the most frequent inconveniences produced bjr 
too soon wearing an artificial eye is a chronic conjuncti- 
vitis with amuco-purulent dischaige> which is often very 
troublesome to arrest. Another and a more serious 
annoyance is an inflammation of the conjunctiva and sub- 
mucous tissue in the line on which the edge of the artificial 
eye rests, sometimes going on to ulceration. As the result 
of this, cicatrices are often formed, which render the 
adjustment of another eye very difficult, and sometimes 
impossible. 

When a lost eye has been removed on account of the 
sound one suflering from sympathetic ophthalmia, an arti- 
ficial eye should not be allowed until all the sympathetic 
symptoms have been arrested, and the eye has remained 
quiet for at least six months. 

An artificial eye should be of such a size that the lids 
can close completely and easily over it, as in sleep, with- 
out any squeezing effort on the part of the patient. 

It is far better that the glass eye should be rather 
too small than too large— an artificial eye whick ys.^^^ 
large leads to many troubles. 11 >utL^ ^^-sSsssssi^ ^-^^ ^>s» 
mther small, I frequently aAvi^ >iXi^ ^^\a«^^» *^ "^"^"^^ 
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spectacles with plane plate glass in front of the seeinp^ ej< 
and with a convex lens of from 3 to 6 D ia front c 
the artificial eye, so that it may appear to the on-looke 
as slightly larger than it really is. 

I never order an artificial eye for an infant or yonnj 
child niider five years of age, as the necessary daily remove 
and replacement of it is a source of constant annoyance 
As a rule, it is better to wait until the child is nine or tei 
years of age. 

The following excellent rules are given to the patients 
at the Royal London Ophthalmic Hospital who have had 
the misfortune to lose an eye : — 

Instruction's for Persons wearing an Artipiciai 
Eye. — It should be taken out every night, and replaced 
in the morning. 

To t£^e the Eye out.— The lower eyelid must be 
drawn downwards with the middle finger of the left hand; 
and then, with the right hand, the end of a small bodkin 
must be put beneath the lower edge of the artificial eye, 
which must be raised gently forwards over the lower eye- 
lid, when it will readily drop out. At this time care must 
be taken that the eye does not fall on the ground, or other 
hard place, as it is very brittle, and may easily be broken 
by a fall. 

To put the Eye in.— Place the left hand fiat upon the 
forehead, with the fingers downwards, and with the two 
middle fingers raise the upper eyelid towards the eyebrow; 
then, with the right hand, push the upper edge of the 
artificial eye beneath the upper eyelid, which may now be 
allowed to drop upon the eye. The eye must then be 
supported with the middle fingers of the left hand, whilst 
the lower eyelid is raised over its lower edge with tiie 
right hand. 

After it has been worn daily for six months, the 
polished surface of the artificial eye becomes rough; 
when this happens it should be replaced by a new one. 
Unless this is done, uneasiness and infiammation may 
result. 
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CHAPTER IX. 

DISEASES OF THE LACHRYMAL APPARATUS. 

EPIPHORA, or a watery eye, is an overflow of the tears. 
This overflow is not caused by an nndue secretion of the 
lachrymal gland, but by some imperfection in the lachry- 
mal apparatus, through which the escape of the tears is 
retarded ; they consequently accumulate in the lacus at - 
the inner angle of the eye, and from time to time flow 
over the margins of the lid on to the cheek. The expo- 
sure of the eye to cold or wind aggravates the epiphora 
by stimulating the lachrymal gland to an increased secre- 
tion of tears. Epiphora may arise — 

1. From a displacement of the punctum without any 
mechanical obstruction in the canaliculus, lachrymal sac, 
or nasal duct : — 

a. In old people a relaxed orbicularis frequently 
allows the lower Hd to fall from the globe, and 
become slightly everted, and thus to draw away the 
punctum from its proper position with respect to 
the globe. 

/3. A similar result is seen in lippitudo, p. 329, and 
in all cases of ectropion of the lower lid. 

2. Obstruction of the canaliculus : — 

a. From closure of its opening into the sac. 

p. From some foreign body (frequently an eyelash) 

or from a small cnalky concretion. 
y. From a tarsal cyst or stye pressing upon the 

canaliculus. 

3. Obstruction in the lachrymal sac, or nasal duct :— 

a. From blennovrhcea or chronic inflammation of the 
sac. 

p. From dacryo-cystitis, or acute inflammation of 

the sac. 
y. From stricture, 

b. From mechanical 6batT\iclioTL\>>f \i\\xxycyQX^« 

Treatment — ^As epiphoTa is \.o \>e Teg:wc^^'^^^^^ 
symptom of derangement in som© paic\. oi \Jaa ^»5i^ ^ 
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apparatus, the cause must be first detected, and then 
enaeavours made to remove it. When the pnnctnm is 
displaced, the canaliculus should be sHt np, and means 
should be taken to restore the lid, if diseasea, to a healthy 
state, or if everted, to its normal position. 

Foreign bodies or concretions in the canalicolns shonid 
be extracted. Sometimes this can be accompHshed with 
the aid of a pair of iris forceps without any cutting ope- 
ration; bat if not, the canaliculus must be laid open, 
when all difficulty will be removed. The treatment of 
the other causes of epiphora which have been mentioned, 
will be found under tneir respective headings. 

CHBONIC INTLAMMATION OF THE liACHBT- 

MAL SAC — Blennorrhoea — Tumour of Sac — Mucocele^ 
is a disease of slow progress and lon^^ duration. The 
patient generally is unable to say when it commenced, so 
long has he suf^red from a watery eye ; but an increase 
in the severity of the symptoms has induced him to seek 
advice. This is the tale of a large number of snch 
cases. 

Symptoms. — Constant epiphora. The finger placed 
over the membranous portion of the sac will detect a 
fulness, sometimes amounting to an absolute protube- 
rance, and a moderate pressure on this will cause a re- 
gurgitation of thick viscid mucus or mu co-purulent secre- 
tion through one or both puncta. The degree of distension 
of the sac varies with the duration and severity of the 
disease. In some cases there is a mere thickening and 
dilatation of the upper extremity of the sac which may be 
felt with the finger just below the tendo palpebrarum ; 
whilst in severe and long-standing cases the sac is so 
enlarged as to be expanded along the border of the orbit, 
and to appear as a tumour the size of a bean, corre- 
sponding m position to the inner half of the lower lid. 
From the constant exudation from the canaliculi, the eye 
becomes irritable, the caruncle red, and the edges of the 
lid excoriated. The sight is also frequently dimmed 
from films of mucus floating in the tears across the 
cornea, and the patient is troubled by having repeatedly 
to wipe away the accumulated tears from the inner angle 
of the eye. 

Treatment. — ^The first course to be pursued is to slit 
up the canaliculi, and examine with a probe the lachry- 
mal sac and nasal duct, \.o de^etTcCwv^ \l >QQKt^ s& >, 
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stricture or any other change in the mucous track to 
account .for the long-continued obstruction and dis- 
charge. 

A stricture may exist in three ^ Fio. 62. 
places — 

a. At the^ point where the canali- 
culus joins tne sac. 

/3. At the line of junction of the 
lachrymal sac with the nasal duct. 

y. Close to the opening of the 
nasal duct into the nose. 

The first and second are the most 
frequent sites for stricture. 

a. A stricture at the point where 
the canaliculus joins the sac is re- 
cognised by the obstruction the 
probe meets with as it is passed 
onwards; instead of entering the 
sac and striking against the internal 
bony wall of the canal, its progress 
is arrested by the outer membra- 
nous wall of the sac, which, when 
pressed upon by the point of the 
probe, draws inwards the margin 
of the lid, and imparts a feeling of 
elastic resilience. For such a case 
the following course should be 
adopted : — A guarded knife should 
be passed as a probe along the slit- 
up canaliculus until it reaches the 
sac, when, failing to find the open- 
ing of the duct, the guard is to be 
drawn back, and with a little pres- 
sure the point will be made to 
enter the sac. The point of the 
knife should now be turned on it- 
self, so that the blade may be 
passed as if it were a probe down 
the sac, and the upper portion of 
the sac with the resistmg fascia 
in front of it be then divided. A 
free opening having been thus 
made into the sac, the three probes, 
Fig. 62, should be passed in BU(i- 
ceasion, hegmuing with the sm^ exA ol ^^t^'^ «as!^^'«^ 
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probe. No force, beyond a steady even pressure, slioitl 
oe used. In the after-treatment of the case, a prob 
should be passed between the lips of the wound and ini 
the sac for two or three days following the operation, an< 
afterwards twice in the week to prevent closure of th< 
divided parts during the cicatrizing period. 

In such cases I frequently now use a style (Fig. 63 
made of soft silver or of pewter wire which can be easilj 
bent to any curve to facilitate its introduction. 
Fio. 63. I prefer the pewter style as it can be cut from 
wire of the gauges No. 16 or 18 as required, and 
if the end be neatly rounded off with a file, it ia 
easy to introduce and causes little if any dis- 
comfort. A probe should be first passed to 
measure the lachrymal canal, and the styk 
should be then cut to such a length that its end 
may rest on the floor of the nose whilst its bent 
extremity lies on the edge of the lid. If the 
style does not create mucn irritation, it may be 
worn continuously for a week or ten days ; it 
should then be removed every two or thi^ days ; 
and left out for a few hours, but again reintro- 
duced ; ultimately, before the style is abandoned, 
it may be worn only at night and removed in the 
mornmg. In this manner a callous opening 
may bo formed which will never close. 
There is one danger in using a style — ^if it be 
cut too short it may slip into the sac. This accident 
may be avoided by following the directions I have given ; 
but if it should occur and the style cannot be withdrawn 
through the aperture by which it was introduced, the 
lachrymal sac must be laid open externally, and the style 
removed by a pair of forceps. The possibility of the style 
slipping into the sac is lessened, if its extremity be 
curved more into the form of a hook tlian is shown in the 
woodcut. 

p. If the stricture should be at the junction of the 
lachrymal sac with the nasal duct, the canaliculi should 
be slit up with Weber's knife (Fig. 65), which should be 
carried into the sac as described in section a, page 317. 
The three probes should then be passed in succession, so 
as rapidly to dilate the stricture. 

y. When the constriction is at the lower end of the 
nasal duct close to its opemii^ Vd\^ \3aa xioae, the 
stricture should be rapidly ^^\^ t^X. ^Qti^ ^T?h. \s!S«a. 
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duction of the probe by a steady forcible pressure, and 
the communicatioii with the nose be at once restored. 
A probe should be afterwards passed a few times, at 
intervals of two or three days, to keep the orifice 
open. 

In those cases where there is much distension of, or a 
constant muco-purulent discharge from, the sac, it will 
be necessary to wash out the sac with an astringent 
injection (F. 58) by means of the lachrymal syringe, 
and to repeat this washing out of the sac at least 
twice a week until the discharge ceases to be purulent. 
The patient may also use some slightly stimulating 
lotion (F. 25, 26), to drop twice a day into the inner 
angle of the eye. By steadily continuing this treatment 
the dilated sac will usually snrink to its normal dimen- 
sions. 

On several occasions where the membranous portion 
of the canal was so dilated as to form a tumour 
which extended beyond the centre of the lower lid, I 
have cut down upon the swelling, and excised the 
whole of its expanded anterior wall. The patients have 
made satisfactory recoveries, but the process of cicatri- 
zation has generally been rather slow. It is an opera- 
tion, however, which is never needed except in extreme 
cases. 

ACUTE INFLAMMATION OF THE LACHBYMAI< 

SAC — DacryO'Cystitis — usually attacks only onelachryinal 
sac, although I nave seen both involved at the same time. 
It is generally preceded by epiphora or wateiy eye, and 
it will occasionally follow an acute attack of catarrhal 
ophthalmia, when it appears as if the conjunctival inflam- 
mation had spread by an extension along the canaliculi to 
the mucous membrane of the sac. 

The Symptoms are most acute — pain, heat^ redness, 
and swelling over the sac, extending to both the upper and 
lower eyelids, which are frequently so oedematous as to 
be closed over the eye. The pain is often excessive ; the 
slightest pressure with the finger on the sac being almost 
intolerable. These symptoms continue to increase, when 
suddenly the patient experiences a sense of relief. The 
inflamed sac distended with pus has given way, and the 
discharge has escaped into the cellular tissue bet^^^&^^ik^^ 
skin and the memoranouB sac. A. Buwx^OiveiX \s5o^^'aa»»j^ 
now formed, and the pus graduaWy txiw.^^ ^^'^ ^^ *^ ^^'^^ 
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surface, and points a little below the tendo palpeLramm. 
If the disease be allowed to progress untreated, the 
purulent contents of the sac are discharged through the 
ulcerated opening on the face ; the inflammation subsides, 
and the parts slowly regain their normal appearance ; but 
frequently a fistula remains in the site of the wound 
which communicates directly with the sac, and through 
which there is a constant flow of tears on to tiie cheek. 
The early symptoms of acute inflammation of the sac 
closely resemble those of a severe attack of catarrhal 
ophthalmia, as they are often associated with a muco- 
purulent discharge from the eye; but in all cases of 
doubt the pressure of the finger over the lachrymal sac 
will, by tne pain it produces, at once remove all 
obscurity. 

Treatment. — During the acute stage when pus is 
forming, fomentations of hot water, or of decoction of 
poppv'heads, should be frequently used, and in the in- 
tervals a warm linseed* meal poultice may be applied 
over the part. As soon as there is reason to believe that 
the sac is distended with pus, an external opening is to be 
made to give vent to it. An ordinary cataract knife 
should be made to enter the membranous sac a little 
below the tendo palpebrarum, and as the blade is with- 
drawn the incision should be carried downwards and 
outwards through the skin and deep tissues to the extent 
of about half an inch. A small strip of lint is then to be 
placed in the wound to prevent its edges uniting, and a 
linseed-meal poultice applied. In three or four days' 
time, when all the swelling has subsided, the canalicnli 
should be slit up, and one of the probes be passed into 
the sac. If any stricture is detected, the probes ought to 
be passed twice a week for a short time. If after a fort- 
nignt or three weeks a muco-purulent discharge should 
continue, the sac must be washed out with an astringent 
lotion (F. 47, 50, 58), either with an india-rubber bottle 
with a properly-constructed tubular nozzle, or, what is 
far better, with one of Wells's lachrymal sac syringes. 
This operation should be repeated twice a week until all 
discharge ceases. 

FISTULA OF THB IiAOHBYKAL SAO is one of 

the results which occasionally follow acute inflammatioii 
and abscess of the aao. A smsAV «\xxxv.QTxa track exists 
between the sao and t\ie \n\Ag\miQTi^«\XiTQra^ Vt^^ 
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tears ooze on to the cheek. I have also seen a lachrymal 
fistula remain after the patient has given up the wearing 
of the old-fashioned style, which was introduced by an 
opening made in the sac tiirough the skin just below the 
tendo palpebrarum. Lachrymal fistula is occasionally 
associated with necrosis or caries of the bones forming 
the lachrymal canal. 

Treatment. — In all fistulas connected with mucous 
canals the course to be pursued is, first to cure the stricture 
and restore the mucous track to a healthy state, and the 
fistula will then generally close of itself. This rule holds 
good in lachrymal fistulsB, and for this purpose the canali- 
culi should be laid open, and a probe passed into the sac 
and nasal duct to ascertain if there is any stricture or 
disease of the bony walls. 

If a stricture be detected it must be dilated with probes, 
in the manner already directed in page 316. Should there 
be a chronic thickening of the mucous membrane, with a 
muco-purulent discharge, the sac must be washed out 
twice or three times a week with an astrineent lotion by 
means of an india-rubber bottle, or WeSs's lachrymal 
syringe. If this treatment fail, the fistula should be laid 
freely open into the sac with a cataract knife, the point 
of which is to be passed through the fistulous opening on 
the face into the membranous portion of the canal. Into 
the wound thus made a piece of lint is to be introduced, 
but it should be removed in twenty-four hours, after 
which the cut edges may be allowed to unite. This 
treatment, combined with the use of probes and syringing 
out the sac, seldom fails to cure the fistula. In those 
cases, however, where the fistulous opening on the face is 
large, as when a style has been long worn and afterwards 
abandoned, it will be often found of service to pare the 
edges of the opening and unite the raw surfaces with a 
fine suture. 

EPIFHOKA FKOM MECHANICAL OBSTBTJCTION 
BY TUMOTJBS. — The cavity of the lachrymal canal may 
be partially or completely occluded by tumours which 
either take their origin from within the sac, or by those 
which grow from the antrum, the nostril, or from tne base 
of the skull. It would be out of place here to discuss the 
nature and treatment of such growths ; they will be found 
fully described in works on general surgery. It ^a. ^^^SSs.- 
cient to indicate that epiphora in^y "^^ ^^:oJ3^^^^2^3 n^^ 

Y 
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presence of tomonrs cither within, or in the neighbour* 

nood of the lachrymal sac, that, the surgeon may not 

Fio 64- ^iisregard the possibility of their existence in 

• obstinate cases which have persistently resisted 

all treatment. 

TO SLIT X7P THE OANALIOTTIiUS.— There 
are several ways in which this operation may be 
performed. 

1. The canaliculus may be laid open on 
Critchett's director (Fig. 64). The patient being 
seated in a chair, the operator stands 
beldnd his head and mtroduces the Pro. 65. 
point of the instrument, which he holds 
oetween his ^ger and thumb, along 
the canaliculus, aud then drawing the 
lid outwards with his ring finser to 
render the parts tense, he with the 
other hand slits up the duct by passing 
a cataract knife along the groove of the 
director. 

Care should always be taken to keep 
the incision external to the caruncle, 
as if the edge of the knife, as it is run 
along the director, is turned too much 
towsunis the eye, the canaHculus will be 
divided only up to the caruncle, beneath 
which the remainder of the duct will 
tunnel, unless, indeed, the caruncle be 
divided, which it is always desirable to 
avoid. 

2. The canaliculus may be slit up by Weber's 
knife, which consists of a fine blade of the shape 
and size represented in Fig. 65, with a minute 
button at its extremity. This is introduced 
into the punctum, and run along the canal, 
when, by slightly raising the hand and giving 
to the blade a cutting movement, it is niade 
to divide the canaliculus to the extent required. 

3. The canaliculus may be laid open by a pair 
of fine scissors. 

OBLITEBATION OF THE LACHBTlEAIi SAC is an 

operation which haa been f re(\u.ently performed by some 
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Continental surgeons of eminence in cases of obstinate 
chronic inflammation wliicli have resisted other modes of 
treatment. Various means have been adopted for the pur- 
pose of destroying the mucous membrane of the lachrymal 
canal, such as laying open the sac by a free external in- 
cision, and applying to its interior either the actual cautery, 
the galvano-cautery, nitrate of silver, potassa c. calce, 
chloride of zinc, or some other strong caustic. My own 
feeling is decidedly averse to this mode of treatment ; the 
few patients who have come under my notice, in whom 
attempts have been made to obliterate the sac, have 
prejudiced me unfavourably. They have been illnstrations 
of the difficulty, well known to all practical surgeons, of 
destroying a mucous canal. In each case the lachrymal 
sac was not obliterated, but the nasal and canalicular 
openings were completely closed, and as a result there 
was a quantity of pent-up secretion which distended the 
sac, and formed a globular tumour below the tendo palpe- 
brarum. There are few cases of chronic lachrymal disease 
which will not ultimately yield to well-directed and con- 
tinuous treatment. 

REMOVAL OF THE LACHB7MAL GLAND.— 

When from any cause it has been decided to excise 
the lachrymal gland, the operation adopted by the late 
Mr. Zachariah Laurence* may be penormed. An in- 
cision is to be made immediately below the upper and 
outer third of the orbital ridge through the skin and the 
fascia connecting the periosteum of the orbit with the 
upper edge of the tarsal cartilage. The gland is then to 
be carefully felt for with the finger, and having made out 
its exact position, it is to be seized with a pair of hooked 
forceps and drawn forwards out of the wound, whilst its 
cellular connections are carefully severed with a knife. 
Free haemorrhage often accompanies the operation, but 
the bleeding may generally be arrested by a stream of 
cold water from a sponge. The wound should not be 
finally closed until all bleeding has ceased. 

This operation should never be performed for the relief 
of epiphora arising from disease of the lachrymal sac, as 
the evils which may result from it are greater than those 
which it is intended to cure. 

• Ophthalmic Review, Ko, VI, ^. ^^1 • 

y2 
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DISEASES OF THE ULOHBTKAIi OUkHD ai< 

extremely rare ; so seldom, indeed, is the gland affected, 
that in the Reports of the Boyal London Ophthahnic 
Hospital for ten years, from 1857 to 1867 inclnsive, oui 
of a yearly average of over 12,000 new cases only twenty oJ 
" diseased lachrymal gland " are recorded. No donbt the 
lachrymal gland is often secondarily involved in malig< 
nant tnmonrs of the orbit, but this is apt to be oyerloo^ed 
from the fact that the gland is either excised unnoticed 
with the morbid growth, or else it is slonghed out by the 
action of the caustics which are afterwards nsed to 
destroy any portions of the tumour which may have 
been left behind. Although the lachrymal, like all con- 
glomerate glands, enjoys a special immunity from 
disease, yet it is not altogether exempt, and to those 
affections to which it may be subjected I shall now refer. 

INFLAMMATION OF THE LA0HB7MAL aiiAXB 
— BoLcryO'Odenitia'^jxi^j be either chronic or acute; 
generally, however, it is the former. It may occur 
without any apparent cause, or it may arise from 
injury. 

Symptoms.— When chronic there is tenderness and 
enlargement of the gland, which can be felt by the 
finger beneath the outer part of the edge of the roof of 
the orbit, and occasionally a prolongation of the enlaiged 
gland will extend into the upper lid. There will be 
probably also some oedema of the oculo-palpebral fold 
of conjunctiva and redness of the lid. If there is mncli 
swelling of the gland the eye will be displaced downwards 
and inwards. 

In one case of subacute infiammabion of the lachrymal 
glands which was under my care, both glands were 
affected symmetrically, and a portion of the enlarged 
glands could be seen and felt in the outer part of eacl 
npper eyelid, causing the lids to droop over the eyea 
Under a few weeks* treatment the swelling of the glands 
completely subsided. The disease in its progress seemed 
to be very analogous to an attack of mumps or inflamma- 
tion of the parotid glands. 

If the inflammation is acute there will bo pain, redness. 

and swelling in the region of the gland, with oedema of the 

lid, and chemosis of the conjunctiva. These symptoms 

may subside under treatment, or they may go on to the 

formBLtion of pus. 
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Treatment.-»For the chronic inflammation of the 
gland small doses of the iodide of potassium (F. 91), 
or of the iodide of ammonium, may be given, and an 
ointment of ammonii iodid. gr. 30, adipis gr. 24iO, may be 
gently rubbed night and morning over tne swelling, or 
the eyelid may be painted every or every other day 
with the tincture of iodine. For the acute symptoms 
one or two leeches may be applied to the temple, and a 
warm linseed-meal poultice over the eye. If the inflam- 
mation should continue, and pus form, an incision should 
be made in the line of the orbit to give vent to it, as soon 
as there is sufficient evidence of its presence. 

CTSTS OF THE LACHBTMAL aJjANB^Docryopa 
—may arise from acute inflammation and abscess, or from 
injury. Their formation is apparently caused by an ob- 
struction more or less complete of one of the excretory 
ducts, in which the secretion of the gland accumulates ; 
the walls of the canal become distended, and a small 
elastic tumour shows itself in the locality of the lachry- 
mal gland, over which the skin is freely moveable. In a 
Paper by Mr. Hulke on this subject, in vol. i. of the 
*' Ophthalmic Hospital Reports," he says : " The most 
characteristic and striking sign of dacryops is the sudden 
enlargement which the tumour undergoes when the 
patient cries." If the cyst attains a large size, it may 
seriously interfere with tne movements of the eyelid. 

Treatment. — ^The most efficient method of dealing 
with these cysts is by the establishment of a permanent 
fistula on their inner or conjunctival surfaces, by which 
the tears may constantly drain away. For the mode of 
accomplishing this, see Treatment op Fistula op the 
Lachrymal uland, in the next Section. An attempt to 
dissect the cyst out through an incision of the skin is apt 
to lead to the formation of a permanent external fistula. 

FISTULA OF THE LACHBTMAL GLAND— Da- 

cryops fistulosus — ^may be the result of an abscess of the 
lachrymal gland which has burst externally, or of a 
cyst of the gland, or of an incised wound. There is a 
minute openmg in the upper and outer surface of the lid, 
through which the tears from time to time trickle. 

Treatment. — ^The edges of the fistulous opening ma.^ 
be pared with a fine scalpel, and bfttWi\iTQ^SL.^gQ5i»\/iNi5^G«^^ 
with a single wire suture •, ox t^id^ ena.^ oi ^ ^^^-vs«^*^ 
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cautery, having been made hot, may be introdaced into 
the fistulous orifice; or the galvano-caustic apparatus 
may be used in a similar manner. The plan of treatment, 
however, which was adopted by Sir W. Bowman, in a case 
recorded by Mr. Hulke,* was so successful that I will 
quote it in detail. " A single thread of silk was armed 
with a needle at each end, and one of the needles was 
introduced into the fistulous orifice in the skin on the 
outer surface of the eyelid, and carried for a short distance 
upwards ; it was then made to pierce the fibro-cartilage 
01 the lid and the conjunctiva, and the thread was drawn 
out at the inner surface of the lid. A similar manoeuvre 
was repeated with the other needle, and the thread was 
drawn out at the inner surface of the lid at the distance of 
a quarter of an inch from the first, and a little nearer the 
attached border of the lid. In this way the cyst was 

{>ierced at two points by the thread which encircled in a 
oop the small intervening portion of the tissue. The two 
ends of the thread were then brought out at the outer 
commissure, and secured upon the temple with a piece of 
sticking-plaster. The presence of the thread occasioned 
very slignt annoyance; the conjunctiva lining the upper 
eyelid became a uttle swollen and injected, and tears con- 
tmued to flow from the orifice in the skin, but less abun- 
dantly. Ten da^rs afterwards, the thread was replaced by 
a thicker one, wmch produced more irritation, and the con- 
junctiva immediately around it became slightly granular. 
An attempt was now made to close the aperture in the 
skin. It was drawn out with forceps and cut off with 
scissors, together with the little piece of skin immediately 
around it. The edges of the wound were brought together 
with two serres fines, which were replaced on tho evening 
of the same day by slips of plaster. When she was neiS 
seen, after an interval of four days, the wound had quite 
healed, and the fistula in the cutaneous surface of the lid 
had perfectly closed." In another week the thread was 
withdrawn, and the small bridge of tissue which had been 
encircled by the loop cut out. " This opening in the con- 
junctiva continued patent, and there was no further 
collection of mucus nor tears in the cyst." 

SmPLE HTPEBTBOPHir, or CHBONIO BK- 
LABGEMENT OF THE LACHBYMAL GLAND ifl 
occasionally met with. The enlarged gland forms an 

♦ BojbI London Ophth)Biii:AcTloB^\V«\'fiw^\jQ^^^^^\,\,'»»», 
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nitaightlj promiaence in the upper and outer part of the 

TrQatment,— The unptient. amraoaii iodid. gr. i 

S'' ' "'" be rabbed into the swelling — ^' 

1 dosea of the potass, iodidi, 



adipia gr. 240, may be rabbed into the swelling night and 
morning, and small d " " ' ' " '■•-- 




Fig 66 IS druwa from a photogiaph of a. pittent 
who WHS undtr my care for great onlar^oment uf 
both kchrvmal glands The rght lachrymal gland 
I comtilettSy exiised, and from the left I removed 
onl^ the protrudiDg portion Tbe result wza veiy 
eatisfactury 



eyrup, fern lodid , may be given twice a day Shonld 
tnis treatment have no effect, the nnaightly prominence 
may be eiased , or the whole gland may bo removed. In 
a case lately nnder the care of my colleague, Mr. Streat- 
feild, he removed the protruding portion and left the 
remainder of the glancf. The patient made a aatisfac- 
tory recovery, and has aince continued well. 

Sarooma of the Lachrymal G-land is a very 
rare diseaae. In the few caaea which I have seen, it has 
occurred as an infiltration into the gland tissue, and 
formed a distinct tumour growing into the upper eyelid 
from beneath the npper and outer edge of the orbit. The 
following case was under my care at tne Ophthalmic Hoa- 

Eital :~A poor woman, tet. forty-two, first came to the 
Oiipital on December 31st, 1872. There waa ttis^i^ Sv*- 
tinct proptoeis ; the eye waa baV^^d ioi^^t^s «^'i- "^"^^ 
same time preased downwariia afi,4. to^^i^^, t>- 'k^^^ 



828 SAHCOMA OF THE LACIIBYMAL GLAKD. 

tumour could be distinctly felt with the fiu^er at the outer 
margin of the orbit corresponding to the situation of Hie 
lachrymal gland. The disease, she believed, commenced 
about two months before she applied to the hospital The 
])atient was kept a few weeks under observation, but as 
the proptosis increased she was iu February admitted into 
the hospital. I then removed the lachrymal gland, wil^ 
the new growth, by a sinjjle incision just |^low the upper 
and outer third of the orbital ridge. (See Operation foe 
Removing Lachrymal Gland, p. 323.) The patient soon 
recovered from the operation and was able to leave the 
hospital. She was relieved of all the previous suffering ; 
but as the result of the operation she had complete ptosis, 
and palsy of the sixth nerve, so that she could not evert 
the eye. These evils were undoubtedly caused by some 
laceration of the levator palpebrae and sixth nerve in the 
removal of the tumour, which pressed upon those struc- 
tures." The following is the Report of the examination 
of the tumour by Mr, Nettleship, then Curator of the 
Museum : " The portion removed was a flattish tumour 
somewhat irregularly divided into about three or four 
parts or lobes, one of which was very firm, feeling almost 
like a nodule of scirrhus, while the others had a somewhat 
firmer consistence than normal lachrymal gland tissue. 
The entire tumour was about the same shape as the 
lachrymal gland, and consisted of the whole of that 
organ. It was, however, considerably larger in area, 
though not much thicker than the normal gland. A 
microscopical examination was made after moderate 
hardening in alcohol, and the growth proved to be a 
small-celled sarcoma of the lachrymal gland. The proper 
gland-tissue was sparingly scattered through the tumour, 
and much of it had probably become atrophied bypressure. 
The morbid growth appeared to start from the interfolli- 
cular connective tissue of the gland, where the normal 
nuclei became more numerous. A stage later showed 
these developed into spindle-shaped cells ; after this it 
seems that most of the now elements remained stationary 
at the round-cell stage, so that, in fact, the bulk of the 
tumour was composed of small round or roundly oval 
cells squeezed tightly together, and intersected with more 
or less strands of elongated cells and threads of normal 
fibrous tissues." 



m 



CHAPTER X. 

DISEASES OF THE EYELIDS. 

TINEA TABSI is a disease of the follicles of the eye- 
lashes. It is chronic in its progress, difficult to com- 
pletely subdue, and very recurrent. In the early stage 
the margins of the lids are red and irritable ; there is at 
first an excessive secretion from the follicles of the cilia, 
which accumulates during the night, and causes the lids 
to be gummed together in the morning. As the disease 
advances, the discharge becomes purulent and cakes into 
scabs, which adhere to the margins of the lids, and to the 
lashes. Small pustules then form at the roots of the 
lashes, and these burst and leave superficial ulcerations, 
which are generally covered with yellow crusts. The eye- 
lashes gradually fall out, and the edges of the lids lose 
their sharp outline and become rounded, thickened, and 
everted. With the eversion of the tarsal borders, the 
punctum lachrymale is drawn away from the globe, and 
there is a slight but constant overflow of tears, which ex- 
coriates the lids and keeps up the redness and irritation. 
To this, the extreme stage of tinea tarsi, the term 
lippitudo has been applied. 

Tinea tarsi is very common amongst all classes, but 
especially amongst the poor. It is frequently associated 
with debility and constitutional derangement, and is one 
of the sequences of scarlatina, measles, and whooping- 
cough. Patients who have once suffered from it are very 
apt to have recurrences when from any cause their 
health fails. 

Treatment. — One of the most important elements in 
the treatment of tinea tarsi is strict cleanliness. The 
lids should be bathed with warm or tepid water night and 
morning, and all scabs of dried secretion be removed be- 
fore the application of any of the remedial agents. On 
going to bed a little of the unguent, hydrarg. nitratis 
dilut. (F. 129), or of the unguent, hydrarg. oxidi rubri 
dilut. (P. 130), should be smeared on the tarsal edges ; 
and in the morning after the lids have been thoroughly 
cleansed from all the discharge which has accumulated on. 
them during the night, they should b^ \i^JCcL'i^^^is^^^«a^ 
astringent lotion (F, 48, 50V 'T\i^\Q\:\OTLm^l'^'^ .^^^^^^ 
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soYoral times during the day. In cliildren, wlien tlie eye- 
lashes are very lon^, it is often of service to cnt them off 
close to the lids with a pair of scissors, as the lids are 
more easily kept clean when there are no lashes npon 
which the discharge can cake. This plan of treatment is 
usually sufficient to cure a slight case of tinea ; bnt where 
there are superficial ulcerations or pustules at the roots 
of the cilia, other means must be adopted. Each morning 
after the lids have been freed from all discharge, a solu- 
tion of nitrate of silver, gr. 5 to gr. 10 ad aques 51) should 
be api)lied with a camers-hair brush to the pustules or 
ulcerated spaces between the lashes ; or they may be 
touched twice or three times a week with a stronger solu- 
tion of nitrate of silver, or with the diluted nitrate of 
silver points (F. 6). In the worst cases, where the edges 
of the lids are roun%d, thickened, and excoriated, with 
the puncta drawn away from the globe, the canaliculi 
should be laid open in the manner directed at page ^2, 
so as to form conduits along which the tears may flow 
into the sac ; and a weak solution of nitrate of silver 
should be painted daily on the red excoriated margins. 
Where there is great irritability and excoriation of the 
tarsal edges, I have found much benefit from the use of 
the lotio boracis (F. 59). Whilst ordering local applica- 
tions to the lids, attention must also be paid to the state 
of the patient's health. Tonics of iron and quinine usually 
do good ; but in very chronic cases, accompanied with a 
thickened and eczematous state of the lids, small doses of 
the liquor arsenicalis given twice or three times a day will 
be often of service. It is, however, a medicine which 
should be seldom prescribed for young children. 

HOBDEOLTJS — Stye — is a small boil on or near the 
•margin of the lid. It is closely connected with one or 
more of the cilia, and in some cases it seems as if the stye 
was simply a suppurating hair follicle. Generally omy 
one stye appears at a time on the lid, but others are very 
apt to follow. A succession of them is indicative of an 
enervated state of health. 

Treatment. — In the very early stage, when the patient 
feels that a stye is coming, and before suppuration has 
commenced, I have thought that I have on several occa- 
sions succeeded in arresting its progress by drawinsr once 
across the tender spot on the t«LTs.«l ed^e a point of 
the mitigated nitrate oi sQu^ex i;;^.^^, ^^ ^ ^\si^^^\sa 
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?encil charged with nitrate of silver, as directed at page 48. 
t is a remedy worth trying as, if it fails, the patient 
has in no way suffered. During the advance of the stye, 
warm applications are best ; fomentations with hot water, 
or the decoction of poppy-heads, and a warm poultice at 
night covered with a piece of oil-silk. It is seldom neces- 
sary to puncture a stye ; the pus will select its own site 
at which to point and make an exit for itself. Tlio bowels 
should be cleared of all irritating matter by a purgative, 
and some tonic prescribed; usually the mineral acids 
with bark (F. 75), or quinine with the perchloride of iron 
(F. 81), agree very well. In children, the pulv. cinchonsa 
cum soda (F. !&), or mist, cinchonse (F. 138, 139), or 
some preparation of iron (F. 144, 145), may be ordered. 
When all suppuration has ceased, the lids may be bathed 
with a slightly stimulating lotion (F. 50), and at bedtime 
a little of the unguent, hydrarg. nitratis dilut. (F. 129) 
may be smeared on the tarsal edges. 

ECZEMA OF THE EYELIDS frequently accompanies 
strumous corneitis and phlyctenular ophthalmia in chil- 
dren. It is often associated with eczema behind the ear 
and sores about the nostrils. 

Treatment. — If the child is seen at the commencement 
of the disease, when the eczematous symptoms are acute, 
the bowels should be well acted on with a powder (F. 164, 
158) ; and a mixture should be given repeatedly during 
the da^y^, with small doses of tartarated antimony (F.''136). 
The diet should be strictly regulated. The best local ap- 
plication will probably be the lotio boracis (F. 59); but if 
this should fail, a lotion with zinci oxid. (F. 54) may be 
tried. Ointments generally irritate, and in most cases 
should be avoided. After three or four days the antimo- 
nial mixture should be omitted, and a preparation of bark 
or iron be ordered (F. 138, 14 i). 

TKICHIASIS is an irre^lar displacement of the eye- 
lashes, some of which are inverted and often stunted in 
their growth. By their friction against the globe they 
cause severe irritation ; and when the inverted cilia brush 
against the cornea, they render it nebulous and vascular. 
Trichiasis may be partial, that is, limited to a few lashes, 
or it may affect the whole row. For the causes and treat- 
ment of trichiasis, see the next Section. 

DISTICHIASIS is when iioia ^crccift ^j.-ajo^'e^^^Oafe^s'^i^^,^^ 
the cilia have been bo a^nite^i \^i^\. >2*iKt^ \^ ^ ^^oa^v^. 
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donblo row of laabea. The inner row ia HHaallj turned 
inwards, anil GomatimeB bo completely, that the Uahes 
cannot bo ucen without slightly evertinR the lid witli Um 
finger. Diatichiosia may be partial, or it may inTolre th« 

whole of the cilia. 

The oauses of both trichtaeia and distichiaEiB an 
purulent and granular ophthalmia. The contraction of 
the palpebral conjnnctiva which tuliea plaoe darinKtlta 
hoalinff of the ftranulations, pnlla npon the margins ot the 
lid, and causuH a. displacement of the bolba of the cilii, 
and an incurvation of the taraal cartilEige. 
JTio. S7 Treatment. — ThebestoperationforBeverB 

caaes of trichiasis or distichiasis ia excision 
of the whole row of the cilia. The patient 
is thuB rapidly and permanently relieved 
from a long felt trouble, and the disflgnie- 
meet ia very slight. It is not tu be com' 

Eared with the nnBightUnesH produced by the 
IBS of the oculo-palpebral fold of skin, 
which is the usual result of those operations 
which oodeavour to rectify the displaced 
lashes by shortening the integument of the 
upper lid. It is seldom neceaaary to excise 
the ciha of the lower lid, as the remoTol of a 
fold of akin with the correaponding portion 
of the orbicularis will usually suffice (see 
page 3S7). In slight cases, ivhere only a 
few of the cilia are affected, the diatortedor 
displaced lashes may be pulled oDt with a 
pair of cilia forceps (Fig. 67), or they may 
be excised. If the inverted laehes involve 
as much aa half the tarsal margin, it ia 
better to excise the entire row, as it is less 
noticeable than when half the length of the 
cilia have been removed. 

OPEBATIOH FOS THE BSSOVAIi 
OP THE BYBLASHBS.— This cODsifltB in 
first splitting the border of the tarsal carti- 
lage, and then excising the thin wedge of it 
in which the bolbs of the lashea are em- 
bedded. 

The lid being drawn tense by one hand of 



the operator, with the other ^eina,'!£«AB.VQii|,\na\BiQn with a 
cataract knife along the maei ot ocoWi eS^eoi'Cna^BjSBRfc, 
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and of a sufficient depth for the point of the knife to pass 

hejOEd their roots. A second incision ia now to be made 

on the outer aurtaco of the hd just behind, but parallel to, 

the row of lashes, so as to cut through the integument 

and thelnargin of the cartilage just above the bulba of 

the cilia : the depths of the two incisions will thns raeot, 

and the whole row of lashes will be excised. The cut 

atirface of the carti- _ 

Iftge should now bo 

oarefuHy scanned 

over, HO that if any 

of the bnlhs of the 

la.she9 have escaped 

etciaion they may 

be removed ; should 

Bby bo loft, new 

lashes will sprout 

again from them, 

and the object of t 

Operation will not 

coniplctely fnlfilled, 




a. a smgle eyelash 
brash ng against the cor- 
nea w 11 ca se cons dcr- 
al 1b rr tat on Theb lbs 
of the lashes may be re- 
cognised by their appear- 
inf[ as fine black dots. 

Laatly, the atin shonld 
be gently pressed over 
the cut edge of the carti- 
_ lagB, and ft compress of 

wet lint be appUed to the eye with a bandage. Ho antwea 
should be naed. 

By this operation the lid ia not shortened, for the edjto 
of tne cartilage ia simply split, and the thin wedge of it 
removed in which the lashes are implanted. 

To facilitate the performance of this operation, either 
Snellen's eyelid forceps (Fig. 68), or the horn spatula 
(Pig, 69), may when practicable bo nsed. If Snellen's 
forceps are selected, the lower blade shonld be gently 
insinnated beneath the nppor evelid as iax o» tt,-wSL"Wis»>i 
and then with a, few turns of tna aciCTi,a.Ti«^;^'«-^''^°^JSL^ 
ia made to compress firmly tlic ci.tM«oSqT«aR» ^^ "fiwi »»■ 
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with the exception of its tarsal border, which is left free 
for Uio operator. 

Fio. 69. SEPOSITIO anJOBITU.— This 

old operatioa was first described bj 
CeUns. It was revived bj Dr. 
Snellen, of Utrecht, and has since 
been advocated bj Dr. AwjU Bo- 
bertBOamaPaperintho Bdinburgh 
Moiilhly Journal for May, 187*. 
The fallowing is his accoant of the 
operation ; — " The principle of the 
opuration consists esacntiallj iu 
causing the offending ejelashea to 
be mechanical!; turned away from 
the eye, and made to grow more or 
less m the proper direction by 
niaking them pass nnder a narrow 
bridge of skin. The following is 
the method of performing the ope- 
ration : — A very fine carved needle 
has the two eitremities of a very 
fine waxed silk ligatore (or hair, as 
Celsns directs) passed throagh its 
eye. Theneedle,bein^firmlygraspcd 
by suitable forceps, is then passed 
through a narrow fold of skin at the 
very niargin of the hd, close to one 
of the inverted eyelashes. The 
point of introdaction shonld be 
eilernul to the point of emergence 
ot the eyelash, bnt as close to it as 

Csible : and the needle should be 
aght out after passing abont }"' 
or 1'" nnder the skin. 'Ihe needle 
and ligature shonld be drawn 
throQgh until a small loop alone 
remains, when, by means of a fine 
pairof forceps, the eyelaehispasaed 
through the loop. Traction is then 
made on the ligatare, and the loop 
with the entangled eyelash is drawn 
throngh the tunnel in the skin. The 
oOier T(ue^iec\.«d. t^elaahes are 
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" Very little irritation follows tliia operation, and no 
special atler-treatment is neceasarj. The patient, how- 
ever, must be warned against touching or mbbing the 




Fig. 70 represents the passage of Che needle, armed with 
tbo ligatiire, under a band of skin close to the point of 
eyelash. (The direction of the 



eyeUiSlies for twentj-four honra after the operation, 
he might thus force the ejelashes back out of their n 
channel. 

Fio. 71. 




"This operation is only applicable to those cases of 
partial triohiasiB in which the eyelashes inverted are few 
in number and of considerable size," 

Various means have been tried for the deBtrD.<Aiis^ "i^ 
the hair follicles by caustica, birt. tti« HssBiuaMMA. ■vi "^^T, 
Bpplio^le to those oaaua ntIiqtq ^« daK^uwwiB££<^ *^ 
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tiio laaliM ii limited, and even then it ii 
■atiafaotor;. 

Fio. 74. 




Fig. 72 reprcsenU the oycliuh in its ftltcrcd position. 

Dr. Herzenstdn* has recommended the use of a, seton 
for the deBtmction of the bnlba of the cilia, and in cases 
of partial trichiasis it seems applicable. One end of tjie 
thread is first introduced bv a fine needle throneh the edj^ 
of the tarsal cartilage, and pafiainK it npnards snbcnta- 
neonsly it ia bronpht out at a point beyond the roots of 
the cilia, and again introduced through the same opening 
it ie carried onwarda beneath the skin around the bulbs 
of the loahes to be destroyed, until finally it emerges on 
the edge of the lid in a line with the spot at which it first 
entered. The two ends of the thread are now tied toother, 
and they are allowed to remain until they cut their waj 
oo^ by which time the hair bulbs are destroyed by snppa- 
mtJon. 

XOTTBOPION, or AN nrTBBSION OF THE BDOB 
OF THE EYSLIDS.— There are two forma of thia 
diaeaaa 

a. The Hpaamodic entropion. 

p. The chronic entropion, which is dependent on atmc- 
tural changes of the conjunctiva of the lid. 

a. The Bpasmodio entropion is due to a spHsmodio 
contraction of the orbicularis. It may occur after an 
injury; or during any affection of tie eye, which is 
accompanied by much photophobid, and lachrymation, and 

Krticularly if the eye has been for some time closely 
ndaged up. 

• ArohivIftrOBW\u.\moVisp6,'Ba,ji\>^.lV^W,> 
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From the constant overflow of tears the tarsal border 
becomes red and excoriated; and from the repeated 
spasmodic contractions of the orbicularis muscle, the 
edge of the lid becomes curled inwards — sometimes to 
such an extent that the eyelashes cannot be seen without 
first everting the tarsal margin by drawing it down with 
the finger. Spasmodic entropion is frequently seen after 
the operation for cataract, and especially in old people 
with the skin of the lids loose and wrinkled. This 
inversion of the lashes is usually confined to the lower 
lid. 

For the treatment of this form of entropion, it is 
sufficient to remove a narrow strip of the skin, and of the 
orbicularis muscle, close up to and nearly the length of 
the margin of the lid. This is to be done by first pinching 
up a fold of tbe skin in a line with the lid by a pair of 
forceps, and cutting it o£E vdth a pair of scissors. A 
corresponding piece of the orbicularis is then to be seized 
with the forceps and excised in a similar manner. No 
sutures will be required ; but when all the bleeding has 
ceased, the edges of the wound should be gently pressed 
together, and a light pad of wet lint with a banda^ 
fastened over them. Complete union will be effected in 
two or three days. 

/3. Chronic Entropion is caused by purulent and 
granular ophthalmia ; by injuries to the conjunctiva of 
the lids from hot metal, lime, mortar, or any other 
escharotic which may have caused a destruction of a 
portion of that membrane. As cicatrization proceeds, 
the contraction of the conjunctiva causes the margin of 
the lid with its lashes to become inverted and drawn 
towards the globe, lliis folding in of the lashes is a 
source not only of great discomfort to the patient, but of 
danger to the eye. The continued brushing of the lashes 
against the cornea in every movement of the eye is apt 
to induce a troublesome form of comeitis with ulceration, 
and will invariably after a time render the cornea nebulous 
and vascular. 

Treatment. — When the entropion is severe, and 
dependent on a thickened and contracted palpebral 
conjunctiva, produced by granular ophthalmia; or on 
cicatrization following an injury to that membrane from 
some escharotic, the only operation which will afibrd 
permanent relief is the removal of the en-ivt^^ ^cs^ ^«2^ 
lashes (see page 332). Aaaom^ft^ m^ Hhi'b \xsj^R3«.>stfsa.* 

z 
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there is frequently a considerable contraction of the 
palpebral aperture. When this exists the external canthns 
should be hrst divided with a pair of scissors, and then a 
fine suture inserted between the divided conjunctiva and 
the opposite point of skin, in order to prevent the reunion 
of the edges of the incision. There are, however, many 
cases of entropion due partly to spasm of the orbicularis, 
and partly to a contraction of the>palpebral conjunctiva. 
For this class one or other of the numerous operations 
for everting the infolded tarsal cartilage and rectifying 
the displaced lashes may be performed. 

BTTBOWS OPEBATI9N FOB EKTBOPION.*— The 
object of this operation is to restore the inverted tarsal 
edge to its normal position, and thus to avoid tiie 
necessity of removing the row of lashes. In entropion 
there is an incurving of the tarsal cartilage, so that the 
cilia brush against the surface of the eye. If such an 
eyelid be everted, a whitish line will generally be seen 
running parallel to the margin of the lid, and about one 
line distant from it : it is upon this line that the tarsal 
edge is flexed on to the globe. The operation is thus 
performed : — The lid is everted, and the horn spatula 
(Fig. 69) having been placed between the globe and Hd, 
an mcision is made completely through the tarsal cartilage 
about one or one and a half lines from its free border 
along the white line above-mentioned, and extending from 
the outer to the inner extremity of the tarsal cartilage, 
taking care to sever thoroughly the cartilage and all tne 
structures of the lid up to the skin, but not to cut the 
miliary margin at any point. The lid may be now replaced, 
and its ciliary border will probably rest against the globe 
in its proper position, and the operation is completed. 
If, however, the skin of the lid is very lax, or the tarsal 
margin is still inclined to curve inwards, a piece of skin 
may be removed from the lid by pinching a portion of it 
up with Desmarres's entropion forceps and cutting it off 
with a pair of scissors. The edges of the wound are then 
to be brought together with fine sutures. 

In divi(fing the tarsal cartilage the left thumb nail 
should be inserted into the incision to keep the lid steady, 
and the blade of the knife should be held parallel with 



♦ Berliner Klinische Woclieiiscbrif t, June 23, 1873. Article by 
Frank Boiler, London Medical Record, kvx^ojeX. \^,\«i^ 
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tbe tarsal edge so as to avoid making an obliqne section 
of the cartilage. 

A simple and very efficacions method of performing 
this operation is to evert the lid, and having placed the 
horn spatula (Fig. 69) beneath it to protect the globe, to 
make at one extremity of the white line which runs 
parallel with the tarsal margin, a cut with a fine knife 
through the edge of tarsal cartilage of sufficient size to 
admit one blade of a pair of scissors. Into this cut one 
blade of the scissors is inserted, and then with a few 
decided snips, the tarsal cartilage is divided along the 
white line from end to end. 

Mr. Streatfeild recommends the following operation of 
** grooving the fibro-cartilage," a full account of which is 
given in vol. i. of the " Ophthalmic Hospital Eeports," 
p. 125 : — " The lid is held with Desmarres*s forceps, the 
nat blade passed under the lid, and the ring fixed upon 
the skin, so as to make it tense and expose the edge of the 
lid. An incision, with a scalpel, is made of the desired 
length, just through the skin, along the palpebral margin, 
at the distance of a line or less, so as to expose but not 
to divide the roots of the lashes ; and then just beyond 
them the incision is continued down to the cartilage 
(the extremities of this wound are inclined towards the 
edge of the Hd) : a second incision, farther from the 
palpebral margin, is made at once down to the cartilage, 
m a similar direction to the first, and at a distance of a 
line or more, and joining it at both extremities ; these two 
incisions are then continued deeply into the cartilage in 
an oblique direction towards each other. With a pair of 
forceps the strip to be excised is seized and detached 
with the scalpel. 

Another excellent operation is one practised by Arlt. 
He first splits the tarsal cartilage and severs the entire 
row of cilia from the subjacent parts as in the operation 
for excision of the lashes (page 332), but vrith this differ- 
ence, that he leaves them still attached at each extremity 
to the lid. He then removes a fold of skin the length of 
the lid and adjoining the incision already made, and into 
the raw surface thus exposed he plants the row of cilia, 
leaving the skin connection at either end to maintain their 
vitality until union is effected. A few fine sutures are 
inserted to keep the parts in situ, 

Graefe, Pagenstecher, and. ^xi^etL V-k:?^ ^s^sjjgjj^'^ 
different operations for \iki6 t^^^^i q1 ^T&t<2F<gNss^* 



840 DISEASES OF THE EYELIDS. 

detailed acconnt of each will be found in some of the 
copious Treatises on the Eye which have been lately 
poblishcd. 

ECTBOPION, OB EVEBSION OF THE E7SI«n>S, 

may be induced by either injury or disease. The worst 
and most intractable cases are those which are the result 
of injury either to the eyelid or to the tissues in its im- 
mediate vicinity. "When the ectropion is caused by 
disease, the lower lid is the one most frequently everted 5 
but when it is the result of accident the upper lid suffers 
equally with its fellow. The deformity which ectropion 
produces is often very great, and the cause of much 
annoyance, if not of actual suffering. In all except very 
slight cases, the eye having lost a part of its natural pro- 
tection, is liable, from undue exposure, to attacks of 
recurrent inflammation of its conjunctival surface. It 
also becomes what is conmionly called a watery eye; 
owing to the eversion of the eyehd the punctum is drawn 
away from the globe, and some of the tears are constantly 
flowing over the lid on to the cheek. Lastly, after the lid 
has been long everted, the conjunctiva is very apt to 
become changed in appearance and character. In some 
instances it grows almost cuticular; whilst in others 
it becomes so hypertrophied and granular as to acquire 
somewhat the look of a fungoid excrescence. 

Ectropion may be produced— 

a. By the cicatrization following the destruction of a 
part or the whole of the skin of the eyelid. 

/3. By the cicatrization of a wound in the neighbourhood 
of the eyelids. 

•y. By abscesses in the cellular tissue at any point near 
the margin of the orbit, and especially if associated with 
diseased bone. 

6. By the cicatrization following lupus. Both the 
lupus exedens and non-exedens will cause very severe 
ectropion. 

In the cicatrization which follows an absolute destruc- 
tion of a portion of the integument, the loss is not re- 
placed by a regrowth, but the breach is chiefly repaired 
by a drawing together of the surrounding parts, borrow- 
ing as it were from the abundance of skin in the neighbour- 
hood to close the gap which has been occasioned by the 
injury. The wound is thus greatly reduced in size, and 
jtb&t which yet remains open la lep^^^ Vj >i>[i^ ^^^^Iq^ 
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ment of a cicatricial tissue, which closely resembles the 
true skin, but differs from it in its want of elasticity, 
softness, and vitalitjr. 

If the wound be in the vicinity of the orbit, the con- 
traction which accompanies the healing process draws 
upon the tarsal edge of the lid, and gradually everts it. 
This contraction of the neighbouring skin towards the 
seat of the injury is not confined to the actual period of 
cicatrization, but continues for many months afterwards, 
increasing the extent of the ectropion, whilst it diminishes 
the size of the cicatrix. 

When the ectropion is caused by an abscess near the 
margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion 
is then dependent on a portion of the cellular tissue 
having been destroyed by sloughing, and the skin be- 
coming drawn and adherent to the parts beneath, in- 
stead of gliding smoothly over them. With the contrac- 
tion of the skin towards the cicatrix of the subjacent 
cellular tissue, a pull is exerted upon the eyelid, which 
will first draw down its tarsal edge, and then gradually 
evert it. 

Two forms of ectropion may bo recognised, either of 
which may be produced by the same cause, the difference 
being only in degree. 

1. Where there is Sbpatiial eversion of the eyelid, with 
a thickened and fungoid condition of the conjunctiva. 

2. Where the eyelid is entirely everted, its conjunctival 
surface being completely exposed. 

The first form is most frequently caused by the cicatri- 
zation of a wound in the neighbourhood of the eyelids ; 
whilst the second is generally the result of an absolute 
destruction of a portion or the whole of the skin of the 
lid itself. 

Treatment of Ectropion. — I will first describe the 
changes which an ectropion produces in the relative posi- 
tion of the different parts of the eyelid, and then consider 
the mode of treatment applicable to each. 1. The eyelid 
is more or less everted. 2. As a consequence of the ever- 
sion, the punctum lachrymale is displaced : it is drawn 
away from the globe, so that it cannot act as a conduit 
for the tears. 3. The tarsal edge of the lid is more or less 
elongated, according to the extent of the eyex«v<s^, *^*^V^ 
many cases the exposed coivyana^^^ V^ V^^^raesst'^^^ccss^ 
and thickened. 
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In a mild case of ectropion these defects will be only 
slightly marked, and possibly one or other of them may 
be absent : bat when there is a great eversion of the lidf, 
they will probably be all present and distinctly seen. In 
treating of each of these defects, I will take tnem in the 
order in which it would be wise to proceed in an opera- 
tion for their relief. 

1. If the piinctum lachrymale be displaced, and 
drawn away from the globe, the canalicnlns should be slit 
up so as to convert it into a canal along which the tears 
may flow into the sac. This is readily accomplished by 
one of the methods recommended at pa^e 322. 

2. If the exposed coojunctiva is much thick- 
ened and hypertrophied, the prominent excrescent- 
looking portion should be excised. This is most easily 
done by seizing hold of the piece of conjunctiva which is 
to be removed, with a pair of fine-toothed forceps, and 
cutting it off with a pair of small scissors curved on the 
flat. The contraction which accompanies the cicatrization 
of the conjunctiva draws the edgeof thejeyelid inwards, and 
helps very materially to restore it to its natural position. 

3. If the tarsal edge of the lid is elongated, it 
must be shortened before the lid can be restored to its 
proper position. This lengthening of the tarsal margin 
is due to the constant pull which has been exerted upon 
it during the contraction and cicatrization of the wound 
which have caused the ectropion. To remedy this defect 
a V-shaped piece of the edge of the lid (as in Fig. 73) may 
be excised with a fine scalpel. The lips of the wound are 
then to be brought together with fine pins and twisted 
sutures, taking care that one of the needles is inserted 
close to the tarsal edge (as in fig. 74), so that an accurate 
apposition of the corresponding surfaces is secured. A 
portion of the tarsal margin may thus be removed from 
any part of its length ; but in most cases it is advisable 
to make the excision from the extreme end close to the 
outer canthus. The edges of the wound are brought more 
easily and accurately together than when the part excised 
is near the centre of the lid, and the scar which is left is 
much less noticeable. 

4. To relieve the eversion of the eyelid many 
operations have been suggested and practised. The 
following is a brief account of some of the operations for 
ectropion, and the conditiona w^on. -^biQh. they may be 

j^eiformed ; — 
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a. Where there is complete or partial eversion 
dependent on a cioatrix at a short distance from 
the lid. — For conyenieuoe of deaoriptioo, I will deal with 
a case in which the lower lid ia the one affected : the same 
plan ot treatment, modified according to circuniBtanceH, 
will be applicable to ectropion of the upper lid. If the 
eotropion is partial, and due to a small cicatrix which is 
only adherent to a very limited area of the cellnlar tiasae 
beneath it, while around the acar the skin will gUde easily 
over the subjacent tisanes, it will be sufficient first to freo 
the deep adhesions of the cicatrix by subcataneoas 
division. A tenotomy knife is to be introduced beneath 
the integument, at a short distance from the acar, and by 




a few semicircular sweeps the anion between it and the 
cellular tissue will bo parted. If this is satisfactorily 
accomplished, the skin will glide with freedom over the 
parts to which it was before adherent. The tarsal edge 
of the lid should now be shortened in the manner already 
described ; and if the exposed conianctiva is much thick- 
ened, a portion of it also should be excised. By these 
means the lid will be restored to ita normal position, and 
as the scar will be lifted from its original site, the chance 
of ita reuniting to the parts from which it has oeen severed 
will be diminisned. In the daily dressing of the wounds, 
the lida should be well supported with a pad ot U.'o.l, "wi 
prevent the cicatrix being again. iia.'waiEfWQ.'wi"'**^"^'^*'^ 
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p. If the ectropion is Mvers, and the cicatrix which has 
cauaed it is dense and firmlj attached to the sabjacent 
parts, a different proceeding mturt be adopted. One ver^ 
excellent mode of treatment ifl b; including in a V-shaped 
incision the cicatrix, which is to be separated \>y a limr 
itrokes of the scalpel from all its Bdliesions to the nnder- 
Ijing pirti, as is well shown in Fig. 75. 

The triangular- shaped piece of eUn in which the cica- 
trix IB included is then to be pushed apwards, whilst the 
lower edges of the T wennd are united bj two pine uid 
twisted gatores, in the situation marked by the dotted 
lines in the woodcnt, so ae to convert the V, when the 
parts are brought together, into a Y. The ererted lid wiH 




thus be raised ; bnt in order to keep it iu position, its 
tarsal edge ahonld be shortened at the onter canthua, 
removing at the same time a small piece of the margin of 
the upper lid, to which the lower one should be united bv 
pins and twi8t«d sutures. If the conjunctdva is mnen 
thickened, a portion of it maj be excised before shorten- 
ins the lid. 

Fig. 76 ahows the appearance the eje will present after 
the operation is completed. 

The following operation was the one recommended and 
performed bv Dieffenbach for the rehef of ectropion of 
the lower lid, which had been caused by a cicatrix at a 
fbo^ dist^uw b^n^th i^; — ^q %i«^ ^^a^t^^w^ ^s^ 'Con 
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cicatrix by including it in a trian^lar incision (Fig. 77), 
the base of which corresponded with the tarsal margin of 
the lid. Having removed this triangular flap of skin, he 
then extended the cut cc to ca, ca, to allow of the ready 
approximation of the sides h, h ; which, having been first 
raised from the subjacent parts by a few strokes of the 
scalpel, he brought together and united by sutures, as in 
Fig. 78. The two lateral incisions ca, ca, he then fastened 
by sutures to the integument beneath the lower lid in the 
Ime c, c. Fig. 78 represents the appearance after the 
operation was completed.* 



Fig. 77, 



Fig. 78. 





In most of the operations for the relief of ectropion the 
chance of success will be materially increased by adopt ing 
the expedient, first suggested and practised by Sir W. 
Bowman,t of temporarily uniting a portion of the corre- 
sponding tarsal edges of the upper and lower lids. This is 
to be accomph'shed by pai*ing the thinnest possible shaving 
from the opposed tarsal margins, and then fastening 
them togetner with a single fine suture. Immediate union 
generally follows, and the lids are allowed to remain closed 
for some weeks or months, until, indeed, all the contrac- 
tion and cicatrization consequent on the operation for the 
ectropion have passed away. When it is desirable to part 
the lids, the bond of union may be divided on a director 
with a single stroke of a scalpel. 



* Review of Zois's Handbuch dor plastischon Chimrgie, British 
and Foreign Medical Review, vol, vli, p. lOG^troifik.'^V&sSQL'^^'^^vsSic- 
cuts have been copied. 

f Boyal London Ophthalmlo "H.OBV^\ie\^^^^'^>^^ "^^^*^^ 
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y. In those cases where muoh of the intefin^ment 
of the eyelid has been destroyed, and oomplete 
eversion of it has followed, it is seldom tiiat the lid can 
be permanently restored to its natural position without 
some plastic operation. After the lid has be^n dissected 
from the adhesions which bind it down, and has been re- 
placed over the eye, a large granulating suifaoe will be 
left, which, unless covered over by new skm borrowed from 
a neighbouring part, will cause during cicatrization a 
return of the ectropion. 

I will not attempt to describe the different operations 
which have been either suggested or performed for the 
making of a new ejelid. Each case presents peculiarities 
of its own, for which no special directions can be given. 
The result of the operation depends very much on the 
ingenuity of the surgeon in designing one fitted for the 
case, and on his dexterity in carrying out neatly the de- 
tails which his mind has conceived. 

A few general directions may, however, be useful. If 
the ectropion be of the upper lid, it is generally most 
convenient to borrow the slnn from the side of the fore- 
head ; but when the lower lid is the one affected, it may 
be most easily obtained from either the side of the cheec 
or the inner side of the nose. 

1 . Before attempting a plastic operation for the forma- 
tion of a new eyelid, sufficient time should be allowed to 
elapse after the injury for the skin in the neighbourhood 
of the eye to have recovered as far as possible its healthy 
elasticity and softness. All thickening and induration 
of the subjacent cellular tissue should have passed 
away, and the skin should glide readily over the parts 
beneath it. 

2. After having by dissection restored the lid to its 
proper position, the size of the surface to be covered with 
the borrowed skin should be accurately noted ; and the 
piece which has to be taken from the temple, or elsewhere, 
should be of larger dimensions than is apparently required, 
as the skin contracts about one-sixth when detached from 
the part it originally occupied. It must also be remem- 
bered that even if it is a little too large, a further con- 
traction of it will take place during the healing process, 
which will reduce it to its required size. 

3. Great care should be taken to leave a good pedicle 
through which the vaaculax aw^^l^ Qit\:i^ -si^w lid maybe 

inaintained un^il it has \)QCoiaQ -amX^^ ^wJCa. >3s>ft ^^3Nj& 
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beneath it, and a fresh sonrce of nourishment has been 
establishod. It is also advisable, in adapting the skin to 
the lid, to avoid twisting the pedicle on itself more than 
is absolutely necessary. 

4. Before uniting the edges of the new lid to the sur- 
rounding skin, all bleeding should be arrested. Nothing 
tends more to delay primary union than a clot of blood 
between the opposed surfaces. 

In nearly all cases where a plastic operation is required, 
it will be well to shorten the tarsal margin of the lid in 
the manner already described, so as to slightly diminish 
the size of the palpebral aperture. 

If the exposed portion of the conjunctiva is much 
thickened and granular, a portion of it also should be 
removed with a pair of curved scissors. 

Having completed the operation, a layer of wet lint 
should be laid over the lids, upon which a light com- 
press of cotton wool should be fastened with one or two 
turns of a roller, for the purpose of keeping the parts 
in apposition and of maintaining a certain amount of 
warmth. 

When the ectropion is due to an extensive destruction 
of the skin of the lid and the surrounding integument, 
so that there is only tight cicatricial tissue around the 
orbit, I have succeeded in making a new eyelid with a 
piece of skin taken from the arm. My first case, of which 
the following is an abstract, is reported in the Transactions 
of the Clinical Society, 1871, vol. iv. p. 61 : — 

" On October 15, 1870, I dissected down the lid from its attach- 
ments, and in order to keep it in position, I adopted a plan first sug- 
gested by Sir W. Bowman, and pared at two points the correspond- 
ing tarsal margins of the lids, and united them by two fine sutures, 
and thus obtained a fixed level surface upon which to transplant 
some new skin as soon as the granulations were ready to receive it" 

"October 18. — As the whole of the upper eyelid presented a 
healthy granulating sui-face, and the tarsal margins were firmly 
united, I transplanted a portion of skin of the size of a silver three- 
penny-piece, which I removed with a pair of scissors from tho 
inner side of tho arm, and placed it on the nasal side of the lid, as 
at that spot the granulations looked most vascular and healthy. A 
piece of transparent isinglass plaster was laid across the lid to keep 
the piece of skin in sUu^ and over this a fold of lint with a compress 
of cotton wool was placed, and the whole was kept in position by a 
Liebroich*s bandage, which was drawn firmly across both eyes. 
Before fastening the bandage, a compress of cotton wool on lint waa 
also applied over the sound eye, as it waa esaei^X^asX "Oa»X. XjrJOsv 's^sde^ 
should be excluded from light, in oxeiex \.o ^^^^eviX. ws^ ?^'^i''°'^^^N. 
of tho lid on which the new bVoh \i^\sfe«iiQ^ ^^s.Nfc^y.v^^'^ ^*^ 
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coDBtant rolling of the globes which goes on when one eye is 
allowed to remain open, and be used by Uie patient." 

** On October 29, the whole of the raw surfaces were completely 
skinned over." 

In my second case, I transplanted a larger portion of 
■kin, and succeeded in obtaining a favonrable result. 

The following is from the report in the Lancei, 
January 7, 1882 :— 

" H. E , aged fifty-one, an engine-driver, was admitted into the 

hospital on November 25, 1881, on acconnt of a severe ectropion of 
the right upper eyelid. His history was as follows : — Whilst at 
work driving an engine at a chemical manufactory, some chemicals 
near him exploded, and the liquor was blown over the right side of 
the face, including the temple, brow, and upper eyelid. He was 
taken to the Poplar Hospital and placea under the care of 
Mr. Brownfield. Much of the burnt skin sloughed and a large 
granulating surface was left. The healing of the wound was 
facilitated by grafts of skin placed on it whilst in the hospitaL 

On admission into Moorfields Hospital, there was a severe 
ocUt>pion of the right upper eyelid caused by dense cicatrices. The 
tarsal edge of the upper eyelid was adherent to a line just below 
the eyebrow, so that the whole eyelid was completely everted. 
The cicatrices extended round the temple and brow, so that no 
heiUthy skin could be obtained with which to make a new eyelid. 
An incision was made just above the tarsal edge, and the eyelid 
dissected from its adhesions was made to fall over the eye. The 
tarsal edges of the upper and lower eyelid were then united at two 
points, and an oval-shaped piece of skin half an inch long, and a 
quarter of an inch wide, was cut from the inner side of the loreann, 
and laid upon the raw surface, and fastened in position by two fine 
sutures to the upper edge of the wound. The parts were then 
covered with a piece of lint smeared with vaseline and a compress 
of cotton-wool with a bandage applied to keep the whole <n sUu, 
The patient progressed favourably ; the cuticle desquamated from 
the new skin, which, however, retained its vitality, and completely 
united to the tissue fx^ueath it. On December 23. the patient was 
dischajrged from the hospital, well pleased with the result." 



PARALYTIC AND SPASMODIC AFFECTIONS OF 

THE EYELIDS. 

PTOSIS, or a drooping of the upper eyelid over the 
eye, may be due — 

a. To paralysis of the third nerve, or to that branch of 
it which supplies the levator palpebrsa muscle. 

p. To injury of the levator palpebr89. 

V. It may be congenital. 

& Partial ptoBiB may \)© oc<i«i»\oTi«3^"5 xsvaH. ^VOR.Va. OySS. 
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people, apparently dependent on a redundancy of wrinkled 
integumelit. 

Ptosis may be either complete or partial. In the former 
the greater part of the cornea and the whole of the pupil 
is covered by the lid, which cannot be raised by the will 
of the patient ; in the latter the pupil is only partially 
hidden, and the lid can be slightly uplifted by a strong 
effort. 

The causes which may produce paralysis of the third 
nerve, or of one or more of its branches, nave been already 
mentioned in the Section on Paralytic Appections op the 
Muscles op the Eye, page 292. 

Ptosis from injury may be induced by a wound of the 
upper lid, lacerating the levator palpebrae muscle so as to 
impair its function. 

Treatment. — In recent cases of ptosis arising from 
paralysis of the third nerve, or of the filament of it which 
goes to the levator palgebrae, the course of treatment 
recommended for paralytic affections of the ocular muscles 
(page 298) must be followed. If, however, medicinal 
agents fail, relief must be sought from some operative 
proceeding. For congenital and traumatic ptosis, mtemal 
medicines will be of no avail. 

In deciding on an operation for ptosis, it is a question 
what amount of drooping of the lid will render surgical 
interference advisable. My own feeling is, that if the 
paralysis is partial, and without any effort on the part of 
the patient half the pupil is exposed, no operation should 
be performed. If, however, the palsy is complete, or only 
a portion of the pupil can be uncovered by a great effort, 
an attempt should be made to permanently raise the lid, 
and place it as much as possible under the control of the 
occipito-frontalis muscle. 

The various operations for ptosis are based on the one 
endeavour to place the upper lid under the action of those 
fibi;es of the occipito-frontalis which are mingled with the 
orbicularis. This end may be accomplished in several 
ways. The following is, however, the most satisfactory 
operation : — 

A horizontal incision is first made through the skin of 
the upper lid about 2!" from its tarsal margin and along 
its entire length ; the lips of the wound are then separated 
by .drawing them apart and by a little dissection beneath 
the integument, until a considerable portion of tXsAk <s^sv- 
cularis covering the lid \b eiLipo^^^s \X».^ Ss^ NicL'eja. ^'s^as^ 
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with a pair of forceps, and a horizontal strip of the muscle 
about a quarter of an incli in width is excised. The edges 
of the wound are then brought together with three 
sutures, each of which is made to pass through the upper 
cut portion of the orbicularis. In this manner the lower 
part of the lid is brought under cover of the upper fibres 
of the orbicularis, into which the middle and outer fibres 
of the occipito-frontalis are inserted, and thtls a certain 
amount ol control over the upper lid is given to that 
muscle. In addition to this, tne power of closing the 
lids is diminished by the excision of the broad band of the 
orbicularis. 

An attempt to relieve ptosis by simply excising a piece 
of the skin of the upper lid is generally unsuccessfm. 

PAKALYSIS OF THE OBBICUIiAKIS KT7SOI«E^ 

Lagophthalmos — is caused by paralysis of the portio dura 
of the seventh nerve, and is usually associated with palsy 
of the other facial muscles. It is ^nerally due to some 
local affection of the portio dura, either as it traverses the 
bony canal in its passage from within the skull, or after 
it has emerged from the stylo-mastoid foramen. It may 
also arise from disease of the brain, as in cases of 
hemiplegia. According to Dr. Trousseau, it is when the 
facial palsy is dependent on local causes, and not on brain 
disease, tnat the paralysis of the orbicularis is most 
complete. The knowledge of this fact is used by him as 
a pomt in diagnosis ; '* hence,'' he says, " if a hemiplegic 
patient be asked to shut his eye, he does it completely 
enough to hide the globe of the eye, whilst the eyeball 
remains uncovered in cases of paralysis of the seventh 
pair. • 

The diseases which lead to the paralysis of the portio 
dura of the seventh nerve are sypnilis, rheumatism, and 
gout, either of which may cause pressure on the trunk of 
the nerve from an exudation in its immediate vicinity, or 
from an inflammatory thickening of the nerve-sheath. 
Palsy of the facial may also be induced by the nerve being 
compressed by tumours near the angle of the jaw, by ex- 
posure of the side of the face to cold currents of air, and 
from injury. 

The symptoms of palsy of the orbicularis are, an 

* Tronssean^s Clinical Medicine, translated by the Sydenham 
Society, vol. 1. p. 8. 
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inability to close the eyelids, and, in exceptional cases, 
where the paralysis is complete, the patient has not the 
power even to approximate them. A peculiar stare is 
thus given to the eye, from which the affection has re- 
ceived the name of lagophthabmoSf or " hare's eye." The 
lower lid having lost the support of the orbicularis, falls 
away from the globe, and the punctum becoming everted 
the tears flow over the cheek, and the tarsal margins are 
apt to become excoriated. The most distressing symptoms, 
however, from a loss of power of the orbicularis arise from 
the exposure of the eye, from the imperfect closure of its 
lids, to the contact of foreign particles, and the irritating 
effects of wind and glare. 

The treatment of palsy of the orbicularis is the same 
as that described for the paralytic affections of the ocular 
muscles (see page 298). When, however, the paralysis of 
the facial nerve is due to some local cause, as the presence 
of a tumour, or an enlarged gland near the exit of the 
nerve from the stylo-mastoid foramen, special attention 
must be devoted to its removal. 

To protect the eye from exposure, the lids may be kept 
closed by two strips of plaster placed across their tarsal 
edges : or a shade, or some other light covering, may be 
worn by the patient. The most efficient mode, however, 
of preserving the eye in cases of palsy of the orbicularis is 
to temporarily unite the margins of the lids at one or two 
points, after the manner first practised by Sir W. Bowman 
in his operations for ectropion. (See Article Ectropion, 
page 345). In a patient with complete paralysis of the 
orbicularis, whose eye was inflamed from exposure, I 
adopted this treatment, and kept the lids closed for two 
months, when the orbicularis having recovered power, I 
divided the bands of adhesion, and set the lids again at 
liberty.* By this simple proceeding, the eye was 
effectually preserved from all irritation, and the in- 
flammation for which the patient came under my care, 
rapidly subsided. 

BLEPHABOSPASM, or spasmodic contraction of the 
orbicularis, causing the lids to be tightly grasped upon 
the globe, occurs in all affections of the eye in which 
photophobia is a prominent symptom. It is caused by 



* Eoyal London Ophthalinic ■EoB^\\«l'Bft^at\»,^<^*"^*^-'^' 
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Bomo irritation of tho fifth nerve, inducing a reflex COB- 
traction of tho orbicularis. 

a. It is met with in severe cases of the purulent o]^* 
thalmia of infants ; and in most of the diBea.se8 of tbe 
cornea, especially those which are marked by ulceratii(m< 
Tho continued spasm will sometimes cause entropion, liv 
f oldiupj in the tarsal margins of the lids. This spasmed 
entropion generally happens to the lower lid. 

/3. It frequently occurs in granular ophthalmia^ whea 
from spasm of the orbicularis it is often difficult to ereit 
the lids to treat the granulations. 

y. It may accompany the simple hypersssthesia of the 
retina, which is occasionally seen in ansBmia and debility. 

d. It is present in most cases of lodgment of foreign 
bodies in the eye. 

c. It may also be associated with neuralgia of the fifth 
nerve, especially of its supra-orbital branch. 

The treatment must consist in the endeavour to 
arrest the spasm by the removal of the source of the 
irritation. When a foreign body is suspected, the Hds 
should be carefully everted, and the surface of the cornea 
scanned over, as if a particle of grit or dust can be 
detected, the taking it away will at once remove all 
spasm. 

For the mode of dealing with the various affections of 
the cornea, or with granulations of the lid, the reader 
must refer to the sections under their respective headings. 
In spasm of the orbicularis arising from anaemia and 
debility, cinchona with small doses of the tincture of bella- 
donna will be found very useful, or some of tho prepara- 
tions of iron may be ordered. The eyes in all cases should 
be protected from exposure to glare by dark neutral-tint 
glasses, and if the intolerance of light is severe), a few 
drops of the solution of atropine (F. 15) may be dropped 
twice or three times a day into the ejre. 

When the blepharospasm is associated with neuralgia 
of one of the branches of the fifth nerve, c[uinine should be 
given in full doses, and the pain be relieved by the sub- 
cutaneous injection of from gr. ^ to gr. ^ of the acetate of 
morphia (F. 30), according to the age and suffering of the 
patient. If pressure with the finger on the infra- and 
supra-orbital oranches of the*fiflh nerve will decide which 
of the two is the cause of the reflex spasm of the orbicularis, 
that nerve may be subcutaneously divided with a tenotomy 
knife. 
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NICTITATION, or a frequent blinking of the lids, is a 
peculiar nervous affection, in some patients quite involun- 
tary, and in others only to be suppressed by a strong 
effort of the will. It is sometimes associated with chorea ; 
it then becomes most manifest when the patient is self- 
conscious. In extreme cases the nictitation may be so 
frequent and beyond the control of the will, as to inter- 
fere with all duties which require a close application of 
the eyes. 

Treatment. — If any source of irritation can be detected 
to account for this reflex action of the orbicularis, it must 
be at once removed. Inquiry should be made concerning 
the functions of the visceral organs, and means be taken 
to rectify any derangement. If there be chorea, the succus 
conii may be tried in doses from half a drachm to three 
drachms twice a day, to be increased according to the age 
of the patient. During the administration of the dru^ 
its effects must be watched carefully. 



ULCERATIONS OF THE EYELIDS.. 

SYPHILITIC TTLCERS OP THE LID are generally 
secondary ; it is rare to meet with the primainf sore iiv 
this locality. I have, however, seen a chancre on the eye- 
lid ; it was in a child under two years of age, and was 
followed by a copious secondary eruption. No doubt the 
virus was conveyed to the lid through the finger of the 
mother or the nurse of the child. 

Secondary syphilitic sores on the lid resemble very 
much in appearance epithelial ulcers, for which they may 
be easily mistaken. They usually commence close to the 
tarsal margin, which they partially destroy, leaving a notch 
which is very characteristic of the disease. The ulcer will 
often heal at the point where it first commenced, whilst at 
the same time it extends itself in the opposite direction. 
In this respect it differs from the rodent or epithelial sore, 
in which there is no real repair of any portion of the ulce- 
rated surface. The previous history of the patient, when 
it can be truthfully obtained, is also an important guide in 
the diagnosis ; but in cases of doubt a week or ten days' 
treatment with anti- syphilitic remedies will usually decide 
the true origin of the disease. 

Treatment. — As an application, to W^ ^^t^^'sa.^^^s^ 
mercurial ointment (F.129,1^^V lli\^T:^^^l^^^^'^^'=^ 

A. L 
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with iodide of poiasaiam (F. 91) ; and piL hrdrarg. Bob* 
chlorid. comp. gr. 5 every other night ; or the Hq. hydnug^ 
perchlorid. (F. 101) may be given two or thz«e tbui 
doily ; or the iodide of potaasiiim and perchloride of ]De^ 
cnry may be combined m the same mixture. If the patioik 
be a child, the hydrarg. cam cret& (F. 151) mnst begifBii 
I everv night, or night and morning, and daring the dajr 

■mall doses of the mist, ferri iodid. or the mist, potafloi 
iodidi cum ferro (F. 142, 143). ^ 

BODENT CANCEB OF THS STSIOl) genenDj 
commences as a small pimple in the skin, near l£e tarsal 
edge, which ulcerates and then scabs over, but does not 
heal. The granulations of the ulcer are small, the secretion 
from it is slight, and there is no fetor. It n anally gives 
httle or no pain ; indeed the attention of the patient is 
often called to it for the first time only by a sense of 
itching, which causes him to scratch it with one of his 
finger nails ; and to this scratch is frequently attributed 
the afler-progress of the disease. Examined oetween the 
fingers, the ulcerated surface will be found to have a 
ham base and margin. It is not simply an ulcer but it 
is a new growth or infiltration in the skin, which induces 
ulceration of the surface as fast as the deposit takes place. 
In its onward slow creeping progress more skin is involved, 
and the dimensions of the ulcer are increased ; bat repair 
does not follow destruction ; there is no true cioatrizatioa 
in rodent cancer, although here and there parts of the 
wound may be imperfectly scabbed over: 

Eodent cancer does not affect lymphatic glands, and it 
nerally attacks the parts of the face above the mouth, 
he disease is closely allied to epithelioma, into which if 
left, I have seen it converted. I cannot say whether tiiis 
change is due to a mere progress of the disease, or whether 
it is that rodent cancer is peculiarly apt to have super- 
added to it the characters of epithelioma after the same 
manner that old standing ulcers, unhealed wounds, or 
scars, become epitheliomatous. For the treatment of 
rodent cancer, and the diagnosis between it and epithe- 
lioma, see the next section. 

EPITHELIOMA OF THE EYELID — Epiihelidl 

Ocmcer — ^is rare as a primary affection, but it is occa- 
rionally developed frona a rodent cancer in this locality. 
I4 the early stageB, ep\^AiQ\\oni»iX«i^^Ti:^<^T^<^T^<^;^ 
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bat in the later periods of the disease there is a marled 
distinction between them. Epithelioma invades the 
lymphatics, and involvea the neighbonring glands, which 
subsequently inflame, contract adbesioas to the altin and 
ulcerate, whilst in rodent cancer the glands aw not 
affected. 




Fig, 79, repTBsenta i primajy epithelioma of the nelid 
inamaQieC aiity-five TheooBeia reported m the BoTal 
LondoQ Qphtbalnilc Hospital Reports, vol, i, p. 2(H). 

The points of difference between rodent cancer and 
epithelioma are : — 

Bodent cancer does not affect lymphatic glands, whilst 
epithelioma does, and olten at an early stage of the 
disease. 

Bodent cancer is a ratlier dry ulceration with only little 
secretion and no fetor, and the granulations are amalL 
In epithelioma the secretion from the ulcerated surface is 
abundant and fetid, and the granulations large, exuberant, 
and often in bosses. 

Bodent cancer is usually confined to the upper part of 
the face, and starts a^nvsinthe skin, whilst epithehoma, 
alUkough it has a preference for certain localities, as 
where skin joins mucous membrane, may under certain 
conditions attack any part of the body where there is 
epithelium. 

The points of resemblance between rodent canoer and 
epitUehoma are ; — 

Both rodent cancer and epithelioma an* -m:™ 'P^|^^^ 
composed mainly of epithe^al ceili^-, uA^«'a * 



856 DISEASES OF THE EYELIDS. 

is the only part inyolved in the nlceration. As the growth 
increases and includes more of the skin and deeper tissnes, 
so the ulceration continues to extend ; but the ulceration 
does not go beyond the new deposit. 

Treatment of Epithelioma and Rodent Cancer. 
— ^Excise the whole of the disease, carrying the incision 
into the sound skin, so as to be certain that none of 
the morbid growth is left behind. Arrest all haemorrhage 
by means of li^ture, and if necessary with the actual 
cautery ; and then thoroughly soak tbe surface with a 
solution of chloride of zinc gr. 40 ad aquae 51, or touch 
it over with the solid chloride of zinc. A little simple 
dressing is now to be placed over the wound, which should 
be allowed to heal by granulation. If in the course of 
cicatrization any suspicious-looking granulations spring 
up, they mnst be at once destroyed by sprinkling on them 
a little of the chloride of zinc powder (F. 8), or by 
applying the chloride of zinc paste (F. 7) spread on fine 
lint or Imen. There are other ways of dealing with rodent 
and epithelial cancer, such as destroying them with the 
strong nitric acid, or with the liq. hydrarg. nitrat. acid, or 
with the chloride of zinc ; but I much prefer first excising 
the disease, and then using the chloride of zinc in the 
way I have described. 

TUMOURS OF THE EYELIDS, 

TABSAIj cysts — Meibomian cysts — Chalazion — 
usually occur as small isolated tumours in the upper 
and lower eyelids. There may be two or three of them 
in the same lid, but thev are independent growths, and 
in no way connected. They generally grow to about the 
size of a small pea, but they will occasionally attain much 
larger dimensions. They are developed from the follicles 
of the Meibomian glands, of which they seem to be a 
morbid expansion. To the finger they feel like small shot 
in the lid ; and externally they give a nodulated appear- 
ance, which makes the patient anxious to be rid of them. 
They vary in consistence, and in the character of their 
contents ; in some instances they are filled with a solid 
or thick gelatinous material ; whilst in other cases their 
contents are either a transparent or semi-opaque curdy 
fluid, or, if the cyst has been inflamed, pus. When first 
noticed, a tarsal cyst is usually small and firm ; as it 
grows it approaches DqlQ Vimftx vqceI^q^ <^i\2cL^\\^)^5u^<^Tv . 
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tents undergo degenerative softening, and the conjunctiva 
immediately covering the tumour becomes thinned and of 
a bluish colour. In this state the cyst may remain for 
many months or even years without any apparent change, 
when from some unexplained caase it may inflame and 
suppurate. 

Treatment. — ^The best time for operating on a tarsal 
cyst is when the conjunctiva covering it looks thin and 
bluish, as its contents are then more easily turned out 
than at an earlier stage of the disease. The surgeon 
standing behind the head of the patient, who is seated on 
a chair, should with, one finder evert the lid, and with a 
cataract knife make an incision through the length of the 
conjunctival wall of the cyst in a line parallel with the 
tarsal margin ; if the tumour is large, another smaller 
incision may be also made through it at right angles to 
the first. With a fine scoop the whole of the contents of 
the cyst are then to be evacuated, and this is best done 
by giving to the scoop a slight rotatory movement, which 
helps to break up the material within the cyst, whilst 
it also scratches the lining membrane, and sets up sufficient 
inflammatory action to cause the obliteration of the sac. 
For two or three days succeeding the operation, a probe 
should be passed along the line of the incision, to prevent 
the lips of the wound uniting before the cavity is closed. 
When the contents of the cyst are so solid that the whole 
cannot be shelled out, it is a good plan to apply to the 
interior of the sac a probe charged with nitrate of silver ; 
free suppurative action will be thus induced, and in all 
probability a cure will be effected. 

In small tarsal cysts which have a feeling of soliditvlike 
small shot, and especially when they occur in the lower 
eyelid, the method suggested by the late Mr. Oritehett is 
very useful. The lid being everted, a fine cataract needle 
is made to transfix the cyst in a line with the tarsal 
margin, and the piece thus pierced by the needle is excised 
with a cataract knife. 

The contents of the cyst are then turned out as far as 
possible with the scoop. No attempt should ever be made 
to dissect out a tarsal cyst by an incision through the 
skin of the lids. 

NiEVtTS OF THE ETELIB may be limited to t\^ 
skin, or it may include the whole lla\Ci\Li[i"ft^^ oJl'Oaa'^^^'^s^ 
extend through the palpebral oaxViii\ag^. ^opjasKkn^^^^^ ^^ 
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an extension of a similar bat larger growth withM ^ 
orbit, with which it freeljr communicates. 

Treatment. — In treating nsBvi of the lid it is of great 
importance to avoid destmcfion of healthy skin, lest alNid 
ectropion should follow the means adopted for the cnieol 
the disease. A small superficial arterial nsevas may b6 
often dissected out ; or it may be destroyed by the actual 
cautery, using the finely pointed cautery made spedally 
for eye purposes, with which the nsBYus may be touched 
at two or three points. Where the growth extends more 
deeply, one or two threads soaked in a strong solution of 
the perchloride of iron may be drawn through it^ and be 
allowed to remain until suppuration has commenced, 
when they should be removed. 

Another very efficient way of treating a naavus of the 
lid is by electrolvsis. From seven to ten cells of the con- 
tinued current battery will be sufficient. The positive 
needle is to be introduced into the substance of -the nsevus 
at one extremity and the negative at the other, and held 
in position until a visible change has begun to take place 
in the nsBvoid^ tissue, which is indicated by a change of 
colour. If the noBvus be large, the points of the needles 
may be shifted to other parts of the growth at the same 
sitting. Two or more applications at intervals of from 
one to three weeks may be necessary to complete^ 
obliterate the naevus. 

When the nsBvus is too large to be dealt with in either 
of the ways mentioned, it must be ligatured. The plan 
recommended by some surgeons of injecting naevi with 
solutions of iron or of tannin is dangerous to life, and 
should not be practised. There are several cases on record 
where this mode of treatment has terminated rapidly in 
death. 

SBBAOEOTJS OB DEBKOID CYSTS OCCur usually 
in two localities — at the upper and outer margin, and at 
the lower and inner edge of the orbit, just over the nasal 
process of the superior maxillary bone. They are con- 
genital, and although they often appear to the touch to 
be superficial and loosely attached, they are in realilr 
placed deeply, lying in a depression of the bone, beneau 
the orbicularis, and very adherent to the surrounding 
parts. They are filled with sebaceous matter and contain 
numerous fine hairs. 

Treatment.—- They ^craidL'HM ^«l^<:^i^^T^*^^E5s^^gQ.%^ 



XANTHELASMA PALPEBRABUM. 85D 

single incision, made over the centre of the prominence 
of the tumour, and in a line corresponding with the 
curves of the brow or the orbit. Care should be taken 
to remove the whole of the cyst, as when portions of it 
are left it will sometimes re-form. The operauon, although 
apparently very slight, is one which often requires con- 
siderable neatness and dexterity. In removing the cyst 
at the lower and inner angle of the orbit, much trouble is 
frequently experienced from the angular artery or the 
frontal branch of the ophthalmic being divided, and the 
consequent brisk hsBmorrhage which follows. It is 
seldom that a ligature is required, pressure with the 
finger for a few minutes will usually suflGLce to stop all 
the bleeding. 

XANTHELASMA PAIiPEBBABTTM, called also by 
the late Dr. Addison and Sir William Gull* Vitiliaoidea 
plana. This affection consists of buff or yellow-coloured 
patches of the skin, which are most frequently seen on 
the eyelids near their inner angles. These markings are 
often placed symmetrically on each side of the face, either 
above or below the inner canthi, and I have met them in 
a few instances on the upper and lower eyelids of both 
eyes. The patients who are thus affected are nearly 
always beyond the middle age, and mostly females, never 
children. Mr. Hutchinson says that these xanthelas- 
mic patches invariably begin on the left side near the 
inner canthus. He thinks that that they are evidences 
of past rather than of coming disease, and are most 
liable to occur in those who have suffered from severe 
and frequent sick headaches. The late Dr. Addison be- 
lieved that they were associated with disease of the liver. 
Prognosis. — These yellow patches on the eyelids are 
perfectly harmless. They may increase in size and in 
number, but I have never known them produce discom- 
fort, or in any way interfere with the free movement of 
the lids. When, however, these discolorations of the 
skin are of large size, they are very unsightly, and on 
this account they frequently become the source of much 
mental anxiety. 

Treatment. — No local application, nor internal ad- 
ministration of medicine will diminish or eliminate these 
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buff or yellow-coloured effusions. As a rule ifc is besito 
leave them aloue. In severe cases or when the yellow 
patches cause annoyance from the disfigurement they 
produce I excise them. I have treated several cases in 
this manner, and the patients have been well pleased 
with the residts. 

EPIOAKTUUS. — ^This term is applied to a crescentio 
fold of skin, which slightly overlaps the inner canthus of 
each eye. By increasm? the breadth of the integument 
between the eves a peculiar Chinese expression is gi?en 
to the face, which is sometimes distasteiul to the patient 
or his relatives. Epicanthus is congenital, and nsuaJly 
decreases as the child grows and the bridge of the nose 
is developed. It is seldom that it interferes with sight. 
. Treatment. — It is only in extreme epicanthus that 
any operative proceedings should be adopted. In such 
cases a vertical ellipse of skin may be excised from the 
centre of the space between the eyes, and the edges of 
the wound united with sutures. In this way the cres- 
centic folds of integument will be unravelled, and the 
canthus of each eye exposed. 

USVUEIES OF THE EYELIDS. 

ECCH7M0SIS OF THE ETELIDS, or, as it is com- 
monly called, " a black eye," is an effusion of blood into 
the cellular tissue of the lids and of the parts surround- 
ing them. It may be limited to one or both eyelids, or 
it may extend to the cellular tissue of the face around 
the orbit. The blood is generally absorbed in the course 
of a week or ten days, during which time the discolora- 
tion gradually fades away, but, in doing so, passes through 
a variety of shades which must be familiar to all. It is 
very rare that any suppuration follows. 

A black eye is occasionally complicated with fracture 
of one or more of the frontal or ethmoidal cells. This 
casualty is recognised by an emphysematous state of the 
eyelids and of the cellular tissue around the orbit. When 
tne patient blows his nose, air is forced through the fissured 
bone into the neighbouring cellular tissue. In no case have 
I ever seen emphysema of the lids productive of any harm, 
though the discomfort it occasions is always great. The 
patient should be cautioned not to blow his nose for some 
days J the fissured bone mYL ^Xxen. ^qotjl \i^^Q\sx^ ^"Ck^^^^ 
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and if no fresh air is forced into the cellular tissue, that 
which is already there will rapidly disappear. Pricking 
the integument with a fine needle to give vent to the air 
is seldom if ever necessary, and should not be resorted 
to except in cases of extreme tension of the skin, a con- 
dition which is not likely to occur from a simple fracture 
of a frontal or an ethmoidal cell. 

Treatment. — The application of cold immediately 
after the blow will limit the effusion of blood, and so 
diminish the extent of the afber-discoloration, and may 
therefore, shortly after the receipt of the injury, be ad- 
vantageously used. This is best done by cold evapora- 
ting lotions ; or by applying ice in an india-rubber bag to 
the eye ; or by a fold of wet linen being laid over the eye, 
and frequently moistened with iced water. The practice 
of puncturing the swollen parts, as recommended and 
frequently adopted by prize-fighters, is essentially wrong. 
It may, and no doubt does, afford temporary relief to the 
swelling when it is great, but it renders the part liable 
to suppuration and erysipelas, neither of which would 
have been anticipated if the skin had not been cut. A 
remedy which has for many years received considerable 
credit is a poultice of the hlach bryony root It is ** made by 
mixing some of the black bryony root scraped finely with 
a little crumb of bread. This is placed in a muslm bag 
over the palpebra) for several hours together ; and usu- 
ally it has an excellent effect in promoting the action of 
the absorbent vessels.'^* It is, however, a drug which 
cannot be always procured ; the best place to seek for it 
is from one of the herbalists in Covent Garden Market. 
The tincture of Arnica montana has also acquired a great 
repute for the power it is supposed to possess of favour- 
ing the absorption of blood in cases of ecchymosis. It 
may be applied pure over the paH with a camers-hair 
brush, or it may used as a lotion (F. 62). 

ABSCESS OF THE EYELID. — From contusion or 
laceration of the integument of the lid, acute inflammation 
and suppuration of the subjacent cellular tissue may 
follow. The eyelid becomes red, swollen, and shining, 
and unmistakable evidence of pus is soon manifested. 
The treatment is the same as for an abscess in any other 
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part of the body. As soon as it is clear that piifl liai 
been formed, an incision should be made to give vent to 
it, and a warm poultice should be afterwards appliei 
The only point wnich requires special notice is the way 
in which the abscess should be opened. The indsioii 
should be made vrith a fine sharp knife in the horisontal 
direction, and in a line with the orbital fold of skin jiul 
beyond the lid. The cicatrix will then be a mere linCi 
and from its situation it will be scarcely observable. 

WOUNDS OF THE EYELIDS may be divided into 
two classes : — 

1. Those which involve only the skin of the lid. 

2. Those which have cut through its tarsal border. 

1. Wounds which involve only the skin of ths 

lid require the same treatment as similar wounds in anj 
other part of the integument of the body ; but from tiie 
delicacy of the skin in this locality, and the importanoe 
of avoiding as far as possible an unseemly scar, more 
careful manipulation is needed to bring the edges into 
accurate apposition. 

2. Wounds which have cut through, the tarsal 
border of the Ud. — In lacerations of the eyelid then 
are two forms of injury to which its tarsal margin ii 
exposed : — 

a. The cartilaginous border of the lid may be cat or 
torn through at any part. 

p. The rent may pass through the canaliculus, teariM 
it away from the punctum lachrymale, which may stifi 
remain intact at the extremity of the cartilage. 

(a.) Where the cartilaginous border of the lid 
has been cut the edges of the wound become slightlj 
drawn apart, and an unsightly notch is formed, as luown 
in Fig. 80. If the wound has been a clean incised onei 
the divided ends of the cartilage should be very accurately 
fitted together and fastened m situ by a pin and twisted 
suture. The pin should be a very fine one, such as is used 
by entomologists for pinning the smaller insects. It 
should be m^e to pass through the cartilage of the lid 
so close to its free edge, that the silk when twisted on 
the pin will slightly overlay the tarsal margin. Bj 
attending to these details accurate union will be probably 
effected, without leavine any notch or irregularity of tlie 
border of the lid. Wieii-, V^^^^^st, "Oaft ^^gas* ^ ^ 
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wound o{ tlio cartilage : 
freqaently happens when the lid 



jged or irregnlar, as 
las been, torn by Bome . 




Bemi-blimt matrnment It la best lirst to pare tbem smooth 
mth a. sharp scalpel before bringing tbem together with a - 
pin and twisted suture. 

If after a wound of the cartilazinonB border of the lid 
no treatment has been adopted, tne edges of the gap are 
apt to become more widely separated, and occasionally a 
certain amount of eversion is also produced. The extent 
of the deformity will necessarily depend very much on 
the depth of the wound. 

{^) Whea the oanalionlua has been torn through 
and detached from the punotum, as in Pig. 81, a 
search should be first made for the divided end of the 




tear-duct. It is of course impoasMe wi "w «a:>:ojft. "Coa 
torn parts that the panctTira aaii -iift <!Ko»&>svJwa «»»■ 
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waia bo mode to communicate with each other. 
tCsrcforu, the 0{>cn cnil of the divided canalicDlns cu 
dtitectcd, a Bmiilt director (Fig. 64, pafife 322) ehould i 
jHiSBcd tip it, and with a cataract knife it ahonld be ill 
into the kchrymal aao. ITie closed tube wiU thus b 
coDvertcd into an ojmd canal along which the toars wil 
afterwardH Aow into their proper channeL The torn pciti 
are then to be hronglit into their normal position inJ 
fastened in litit with one or two fine silk satores. 



BE3ULTa OF ISJUHIES AND ULCEEATIONS Ot 
THE EYELIDS. 

AHOHYLOBLEPaASOir is the union of the margiiu 
of the eyeUds to each other. They taay be either 
partially or complet«ly nnited. It is, however, Heldom 




fistab 

tlous of tUe lids are united. 

The diBving wu taken from > yoang vsman who bad 
met with on accident nine or ten yetiv preTionBlf , when aha 
fell down and atmck the inner angle otthe eye against one 
of the wbslebonea of an ambrella. The inner canlhna and 
the inner eitremitiea of both the eyehds were tcffn, and in 
the proceas of ropoir which followed the injury, the inner 
marking of the upper and lower lida became nnitad to about 
one-third of their extent 

that the adheeion extends thronghout the entire length 
of the lids. The inner third of the two lids is more 
freqnentij joined fhaa Alua o"tA«T ot -cca^^ vse^icnL. "Vn. 
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nearly all cases of ancliyloblepliaron, whether partial or 
complete, a fistulous opening is left at the inner canthus, 
through which some of the tears find their way on to the 
face. The union between the lids may be either direct, 
the two edges being completely adherent, or they may be 
united by membranous bands passing from the one to the 
other. 

The causes of anchyloblepharon are lacerated wounds, 
or any accident which produces an abrasion of the corre- 
sponding surfaces of the tarsal edges of the eyelids. 

Treatment. — When the union between the lids is 
direct, and a fistula exists at the inner canthus, a small 
director should be passed behind the adherent margins, 
and out at. the fistulous orifice, and upon it the adhesions ^ 
may be severed with a pair of scissors ; or if this cannot 
be readily accomplished, the lids may be dissected apart 
with a sharp scalpel. 

If a membranous band is the bond of union between 
the two lids, it should be divided on a director passed 
beneath it, and the projecting portions cutoff close to the 
margins of the lids. The chance of success following 
either of the operations depends very much on the 
daily dressiujj of the wound : special care should be taken 
to keep the lids from reuniting during the progress of 
cicatrization. This may be generally accomplished by 
daily separating them, and anointing the granulating 
surfaces with a little sweet oil. 

STMBLEFHABON is an adhesion of the lids to the 
globe. It is usually produced by an injury which has 
caused either a destruction or an ulceration oi the opposed 
conj unctival surfaces of the lid and globe, and their subse- 
quent union by granulation. Lime; mortar, and burns 
from hot metals, or scalds from hot fluids are the most 
frequent causes of symblepharon, but it may be produced 
by any agent which either destroys or abrades tne corre- 
sponding parts of the lids and globe. Most of the very 
severe cases of symblepharon which have come under my 
notice have been due to lime. If the injury it has inflicted 
is severe, it is absolutely impossible to prevent the union 
of the lids to the globe. All endeavours to keep the op- 
posed granulating surfaces apart will fail. The contrac- 
tion which goes on during the process of cicatriTalvcjCk. 
draws the lids and globe into close a.\)ii^o^v\AOTi., -ki^^ ^cct^^ 
union will ensue in spite of all effox\.a \.o ^\^^*"^« 
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Symblcpharon is said to be complete when the entiie 
inner surroce of one lid is adherent to the globe, and 
partial when the adhesion is limited to only a part of tiie 
opposed surfaces. Both eyelids may bo often seen par- 
tially attached to the globe, or the lower lid may be com* 
pletely united to it : but it is exceptional to meet wiih 
complete symblcpbaron of both the upper and lower Ms 
of the same eye. The lower eyelid is much more fre- 
qnently affected by symblcpharon than the upper. 

Two forms of symblcpharon may be recognised : — 

1. Membranous bands or frena passing between the 
lids and the globe. 

2. Direct and close adhesions between the oppoaed 
surfaces of the eye and lids. 

1. Membranous Bands between the Idds and 
Globe.— This is the simplest and most remediable kind 
of symblcpharon. It is due to a less extensive and more 
superficial iniury than that which produces the seoond 
form ; generally to some limited ulceration or abrasion of 
the corrcEponding parts of the eye and lids. During the 
healing process the granulations of the opposed surfaces 
become united, but the constant pull which is exerted 
upon them by the movements of the globe will often so 
stretch the adhesions that they will become elongated 
into membranous bands. 

2. Direct and Close Adhesions between the 
Opposed Surfaces of the Eye and Lids. — These are 
caused by an absolute destruction of corresponding 
portions of the conjunctiva of the eye and lids. Deep 
ulceration or sloughing follows the injury, and opposed 
granulating surfaces are left, which ultimately become 
firmly adherent and blended with each other. Daring 
the cicatrization, the contraction of the surrounding con- 
junctiva draws the lids and globe into such close contact, 
that the movements of the eye cannot stretch the bonds of 
union, and the lids and globe remain for ever afterwards 
firmly bound together. 

Treatment. — All operations for the cure of symble- 
pharon are as a rule very unsatisfactory : in the severe 
cases they generally fail to effect any good ; and in the 
milder ones, the relief which is afforded is comparative. 
It is only in the slight cases that positive gooa will be 
found to fpllow surgical treatment — ^those in which small 
membranona bands ox ta^« oi ^dh&^lon. pass between the 
eyelids and the g\o\>e. 'WVea^iXi^^^ ^t^ la-wj^a^fc^^^jK^Nial 
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a probe can be passed beneath them, and tbe oculo- 
palpebral fold of conjunctiva still exists entire, much 
benefit will be derived from an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

a. They may be simply divided by a scalpel or a pair 
of fine scissors ; and by daily passing the end of a probe 
dipped in a little sweet oil between their cut ends, 
reunion may generally be prevented. This mode of treat- 
ment is, however, only applicable to the very mild cases, 
where a simple tag of adhesion ties the lid to the globe. 

jS. If the bands are small, they may be first cut off 
close to the globe, and the edges of the wound which is 
thus made in the conjunctiva may be drawn together and 
united by one or two fine stitches. The other extremities 
of the bands are then to be severed from their attach- 
ment to the lid. As in the first operation, careful daily 
dressing will be required to prevent a rei unction of the 
cut surfaces, for unless the wound in the conjunctiva 
closes by immediate union, which it may fail to do, the 
tendency to a return of the symblepharon is very great. 

In those cases of symblepharon where there are direct 
and close adhesions between the eye and the 
lids, many different plans of treatment have been tried, 
but most of them without much success. It is only 
where the extent of the conjunctival surfaces involved is 
small, that even amelioration can be hoped for. The lid 
may be generally easily separated from its union with the 
globe by a careful dissection, but we have no means at our 
command by which we can prevent their again uniting. 
Plates of metal and glass- shields have been inten^osed 
between the granulating surfaces, but with very indifferent 
success. Thev have been generally extruded' during the 
contraction which accompanies cicatrization. 

Mr. T. Pridgin Teale, of Leeds, has suggested a plastic 
operation in cases of symblepharon, which he speaks of 
very favourably. He first described it in the ** Royal 
London Ophthalmic Hospital Reports," vol. iii. p. 253, in 
which he has cited cases which have been materisdly 
benefited by it. In a short note which he has kindly 
given me he thus describes the operation : "The adherent 
lid having been dissected off the eyeball, so as to leave 
the globe perfectly free in its movements, one^ <«. ^S. 
possible two flaps of the conmnctvN^u Bjcci ^^'SfcoJw^ tt^-^ 
the sound part of the eyebaiu, aa^ ^iXWis^^ciJy^ vq^*^ *^^ 



of the adherent \\i from the ejeball. a thin i 
ia to be diaaected frtrni the lid, passed thronj^E 
ID the tarsal cartilaj^, and its rair surface b: 
contact with the dennded portion either of t 
the eyeball itself. In this way the two raw 
the lid and eyeball are prevented from ootniii; 
tact nntU the woond is healed, and the ejeh 
Bet free. The transplanted skin ia nourished 
base in the first instance, nhich is divided as 
has taken root in its new aitnation. It thei 
dwindles, taking the place and asanming the i 
tie lost B 
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the adhesions may be 60 great that it would be worse 
than useless to endeavour to divide them. 

Anchyloblepharon and Symblepharon are often 
associated ; indeed, with the union of the margins of the 
lids it is very general to find also some adhesion between 
the conjunctival surfaces of the lids and globe. It is, 
however, rare to find in one eye a complete union of the 
globe to the lids, and of the lids to each other. 

HERPES ZOSTEB FRONTALIS.— This form of herpes 
deserves special attention, as it is occasionally mistaken 
for erysipelas of the head, and the eye is frequently 
affected during the attack. It is the source of very great 
suffering to the patient ; severe neuralgia often precedes 
the herpetic eruption, accompanies it, and continues for 
an indefinite period after it has j)assed away. 

Herpes frontahs is always unilateral. It occurs but 
once m a lifetime, and the old are more liable to be 
attacked than the young. I have had, however, under 
my care a lad only fourteen years of age, who had suffered 
severely from an attack of this disease. 

Symptoms. — The affection commences with small red 
patches, which appear in succession upon the brow and 
forehead of one side of the head, and upon which trans- 
parent vesicles rise. When the eruption is fully de- 
veloped, it consists of clusters of vesicles on bright red 
erythematous patches, with portions of more or less clear 
skin between them. These patches usually follow the 
course of the branches of the supra-orbital division of the 
frontal nerve over the upper eyelid, brow, and one side of 
the head, but occasionally vesicles will appear in the 
direction of the terminal branches of the supra-trochlear 
nerve, and on the side of the nose in the line of the nasal 
twig from the ophthalmic nerve. After a few days the 
vesicles begin to wither and collapse, the fluid within them 
grows turbid, and they become covered with dark crusts, 
which shortly fall off', leaving scars and pits which are 
frequently permanent. There is usually some oedema of 
the side of the face, and the eyelids may be so swollen as 
to render an examination of the eye impossible. The eye 
often becomes affected, and generally at about the time 
when the vesicles are beginning to fade. The inflamma- 
tion may be only conjunctival, but more frec^«\^^ ^hNsst*^ 
is some ulceration of the cornea N<?\\JtL ^\^\» \T>5«sa». ^^^^»t. 
duration of the disease is iroia \ieii \»o V^n^^ ^^^^^^'"'^ 
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the infiamination of the eye which it has excited maj 
last for many weeks, and be the source of much anxiety 
and trouble. The pain is, as a rule, excescdye and nen- 
ralffic ; it is over the brow and forehead, along the inner 
and upper edj^e of the orbit, and down the inside of 
the nose, and occasionally patients complain of very 
severe pain in the lobe of the ear. 

The points of diagnosis between lierpes frontalis and 
erysioelas have been well laid down by Mr. Jonathan 
Hutchinson. He says : ** Herpes frontalis is always 
limited to one side, never transgresses the median line of 
the forehead and nose. It never affects the cheek, 
although there may be some sympathetic oedema of this 
part (cedema of contiguity). There is less general swelling 
of the skin than in erysipelas, and in some cases vexy 
little. The vesicles of herpes are smaller, more defined, 
more numerous, and altogether much more conspicuous 
and pronounced than are the bullas of erysipelas. There 
is much more pain and much less constitutional dis- 
turbance in herpes than in erysipelas. The strictly uni- 
lateral character of the one contrasted with the irr^jular 
location of the other is, however, the most reliable featnre 
for the purpose of ready diagnosis." * 

Treatment. — The objects to be accomplished during 
the progress of the disease are to relieve the heat and 
irritation of the affected parts, to give ease to the neural- 
gic pains, and to procure sleep. A fold of lint wet with 
the lotio zinci oxidi (F. 54), or with the lotio conii cam 
opio (F. 44), may bo laid over the surface, and moistened 
as often as it becomes hot or dry. Opium should be 
' administered internally, either in small repeated doses, 
or in one full dose sufficient to procure sleep at bedtime. 
The subcutaneous injection of morphia (F. 30) is of 
great service, and may be given in doses of from gr. i 
to gr. i, and repeated if the suffering is severe. The 
bowels should be acted on by some mild puigative, and 
quinine in doses of from gr. 1 to gr. 3 ordered two or three 
times a day. 

For the relief of the neuralgic pains, which are often so 
persistent after the rash has completely passed away* 
the painful parts may be gently rubbed with the lini- 
ment, aconiti cum belladonna (F. 34), and the tinoi* 



• Koyal London OpVl\isAm\c 'aos^\X»\'B*i^^x\»^^^,^ » ^»Y!fU 
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cannabis Indicia, in dosea of from m 5 to 1^15, may be 
prsBcribed two or three timea a day, with an opiate oranb- 




l g 84 w&B drawn frum tha photograph o( ft ptltieut (et 
sixty fiv«, wlio hud suffered from aa attack of herpes 
frontalis two jeara befoie comiiig nnder my care The 
nttaok WBB ushered in and aci-ompanJsd by pain, and sines 
the cIcatn»tioa of the herpetic eares there has been 
conatant pam, noverabBent, but varvingm intensity Ths 
pain was atnctJy conflued to the right eide of the head, 
most acute over the brow, and of a less degree iu the 

head, as represented in the woodcut, was white from dense 
cicatricial tisane, which had filled up the sores caused by 
the herpetic eruption. The scars were limited to ona-haU 
of the toroheail, as if a liuc had been drawn down tha 
middle line ol the forehead and nose. To relieve the 
oxcesaive pain from which she suffered, I excised about 
three-qaartera of an inch of the supra-orbital nerre, and 
divided anbcntaiieouslyChe inira-orfeital as it passed out of 
tho foramen. The side of the bead was. numbed after the 
operation, but the relief of pain was complete. The 
subcutaneous division of the infra-orbital nerra had to be 
repealed, but after each operation ahe waa much relieved.* 

cntaneotis injection of morphia at bedtime if the neuralgia 
ia Bofficient to prevent sleep. Dr. Bazin " gave araeuical 
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preparations with success in the obstinate neuralgul 
consecative to herpes zoster, and so accomplished cures 
which hiid resisted narcotics, narcotico-acrids and 

/•nnf^riTnf inn '* • 



cauterization. 



cuuLunzui/iuu. ^ 

If all remedies fail, the supra-orbital nerve may be 
divided subcutaneoualy. The relief, however, from* this 
operation is, uu fortunately, frequently only temporary, 
but it may be repeated, or a piece of the nerve may be 
excised. The patient should be cautioned that if the 
operation is successful, there will be numbness in tiie 
Darts BUDDlied bv the nerve. 



parts supplied by the nerve 



CHAPTER XT. 
DISEASES OF THE ORBIT. 



PBOTBXTSION op the globe -— Pro23<ow« — jKc- 
ophthalmos — is a symptom common to all the dis- 
eases within the orbit. The extent and direction of the 
bulging of the eye is determined by the character of the 
affection, and the part of the orbit from which it originates. 
When the proptosis is slight it is often difficult to decide 
whether the protrusion is real or only apparent, as any 
oedema of the lids, or of the conjunctiva of the globe will 
give a prominent appearance to the eye. 

To Ascertain or Measure the Degree of Protru- 
sion of an Bye. — The patient should be seated in a 
chair with his head thrown backwards, whilst the sur- 
geon, standing behind him, raises the two upper eyeHds 
with one finger of each hand, and at the same time directs 
the patient to look downwards towards his feet. From 
this position, above and behind the patient, the surgeon 
can glance down the fape and contrast the level of the 
two . eyes with each other, and compare their promi- 
nence with the projecting brow, or with the side of the 
nose. 

ABSCESS OF THE OBBIT may be caused by blows 
on the eye ; by penetrating wounds of the orbit ; or by 

• Trousseau** OUniCaA. "^^^cVua, ^^^eivWa. edition, vol il 
p. 296, 
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any violence producing fractnre of its bony walls ; by 
the lodgment of a foreign body in the orbital cellular 
tissue ; or occasionally by the extension backwards of a 
HU{)puratiye inflammation of the lids, or of the tissues 
in immediate contiguity with the eye, no matter how 
induced. Inflammation of the cellular tissue of the orbit 
(orbital cellulitis) brought on from any cause may 
terminate in abscess of the orbit. Caries, necrosis, or 
orbital periostitis may likewise lead to orbital abscess. 

Abscess of the orbit may be either acute or chronicm 
In the former the inflammatory symptoms generally 
rapidly follow the injury ; they are sharp and quick in 
their progress, pus is soon formed, and independently 
of the nistory of the case, unmistakable evidence of its 
presence is afforded by the pain, heat, redness, and 
swelling. Occasionally, however, there is a variable 
interval of a week or more of perfect quiet and freedom 
from pain after the injury before any premonitory symji- 
toms show themselves; but when once started, their 
course is equally acute and rapid. 

Symptoms of Acute Abscess of the Orbit. — 
Deep-seated pain in the orbit extending around the brow, 
worse at one time, better at another, but never absent, 
and steadily increasing in severity. Any pressure on 
the eye, or even moving it, aggravates the pain. The 
eyelids become red, shining, and oedematous; and the 
conjunctiva of the lids and globe vascular, swollen, and 
chemosed. The eye is now observed to protrude slightly 
beyond the level of the other, and this protrusion in- 
creases as the disease advances and the pus makes its way 
to the surface. The displacement is usually not directly 
forwards, but more or less downwards and outwards, or 
downwards and inwards, according to the situation of 
the abscess within the orbit and the part of the eye on 
which it presses. With the increasing protrusion of the 
globe the sight becomes more or less impaired from the 
strain which is being exerted on the optic nerve. The 
orbital fold of skin above the lid becomes obliterated, and 
the upper lid so swollen and stretched in front of the 
bulging eye that it cannot be raised by the patient. Over 
the most prominent part of the swelling a careful exami- 
nation with the fingers will detect fluctuation. The most 
usual spot for the matter to point is rather i/j» \Jasi\sis^'S5^ 
side of the interval between. \.\ve» %\i.\irc^-C!rc^^'«^ xvSs^ ^^ 
the orbit and the upper botiex ol\:^^ ^^oN^^. ^^"^.r^ss^^^^ 
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the sappuration may be more^ or less confined to one or 
other side of the orbit, and this will in a g^reat measnn 
determine the site at which the pns will endeavour to 
make its exit ; either the inner, onter, or lower side of 
the eye may be the part selected. When the absoess is 
a small ana limited one, there may be little or no dis- 
placement of the eye. 

With all these local symptoms there is always consi- 
derable constitutional disturbance. The skin is hot and 
dry, the patient has occasional rigors, he is restless, and 
his sleep is broken from pain. . 

In onronic absoess of the orbit the symptoms are 
often masked by the very slowness with wnioh they de- 
velop themselves, and by the absence of any severe pain. 
It rreouently happens that the patient does not even 
seek advice until an increasing protrusion of the eye and 
a somewhat corresponding diminution in vision excite 
alarm. 

Chronic abscess of the orbit is often most difficult to 
diagnose, and may easily be confounded with a sar- 
coma, or some soft orbital tumour, the elasticity of 
which closely resembles fluctuation. The exciting cause 
of the abscess may have been an injury inflicted at some 
distant period, which has been forgotten, and from which 
the patient thought he had completely recovered ; or the 
slow progress of the disease, ana the comparative and in 
many cases complete absence of pain during its early 
stages may make it difficult, if not impossible, for the 
patient to give a correct account of how or when it com- 
menced. When doubt exists as to the true nature c^the 
case, an exploratory incision should be made into the 
tumour, and the surgeon should be prepared to act at 
once on the informa^on it will aflbrd him. If it is an 
abscess, the incision should be enlarged sufficiently to 
give a free exit to the pus ; but if, on the other hand, it 
should prove an orbital tumour, it should, if practicable, 
be removed without any further delay. 

Treatment of Abscess of the Orbit. — ^As soon as 
it is clear that pus has formed, and that the protrusion 
of the eye, if there be any, is due to its presence in the 
orbit, a free opening should be made for its escape. The 
site for making the incision should be that spot where 
there is the most ^s^c\» w«^\xi^ ^Ti^ ^^ictuation, and 
where the pns has a teii^cii^^ \jo^cJ\ii\.. ^^^k«st<^Vi%i^^«^4^ 
baa been given to t\ie pu^ m>i>txm\>cvft otSsvH., ^ ^^r^sctsslXb^* 
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seed-meal poultice should be applied, and care sbonld be 
taken that the wound is kept open by examining it daily, 
and, if necessary, by passing a probe along the course of 
the incision to prevent the cut edges from uniting. It 
not unfrequently happens after an abscess of the orbit 
that the wound from the incision only partially closes, 
and a long sinus remains from which a slight purulent 
discharge continues to drain. When this is the case, and 
when no fragment of necrosed bone can be detected by a 
probe to account for it, the use of a stimulating injection, 
such as zinci sulphat. gr. 2 ad aquae 5 1» thrown into the 
sinus with a glass syringe twice a day, will often prove 
of great benefit. If, however, a portion of dead bone is 
felt with the probe, time must be given to allow of its 
becoming detached, or at least partially loosened from 
the living structure ; and then, after enlarging the ori- 
fice of the sinus, it maj; be removed with a pair of seques- 
trum forceps, first using, if necessary, a gouge, or an 
elevator, or a pair of fine-cutting bone forceps to sepa- 
rate any portion of bone which may be holding it. 

FBACTXTIIES OF THE SOKES OF THE ORBIT may ' 

be caused by blows on the head, or by the impaction 
within its cavity of a large foreign body, one extremity 
of which has passed through the orbital walls into the 
antrum or the posterior nares. When the fracture 
extends into the frontal or ethmoidal cells, there is 
generally emphysema of the cellular tissue of the lids 
and the surrounding parts. This arises from the patient 
forcibly driving the air through the broken cells when he 
blows his nose. Fracture of the orbit is often associated 
with fracture of other portions of the skull, and in such 
cases it frequently happens that the contusion or lacera- 
tion of the brain produced by the blow is sufficient to 
cause death, independently of the injury which the cranial 
bones have sustamed. 

There is, however, one form of fracture which is confined 
to the walls of the orbit, and which is very fatal. It is 
caused by direct violence, and is commonly produced by 
a forcible thrust in the eye with a sharp or semi-blunt 
pointed instrument, such as the points of a pair of 
scissors, the end of an umbrella, or a foil, or by the stemaC 
a long tobacco-pipe. The orbit is To^xifc^it-aS^ft^^ -asA^^Osv^ 
end of the stick, or whatever \\. m^.-^ Xi^v^^'^^^^^,'^:^^.^ 
its roof or the upper part o£ ita mM«t ^^2^>^^^^ ^ 
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some cases fractures, whilst in others it breaks its waj 
through the bone and penetrates the snbstance of tlu 
brain. From such an injury the patient seldom recovers: 
even when the bones are broken, but not penetrated, the 
sharp splinters usually create such irritation of the brau 
and its membranes that a fatal result ensues. One pecu- 
liarity of this accident is, that its severe nature is apt tc 
be often overlooked ; the external wound may be small, 
the immediate symptoms may be trifling, and the patient 
if a mechanic, may be able to continue his work for some 
hours, or it may be for two or three days, before bis con- 
dition obliges him to desist. Symptoms of inflanmiatioii 
and suppuration may then come on, coupled witb those oi 
cerebral or meningeal irritation; the patient may pass 
rapidly from slight delirium to complete coma, and die 
in a period varying from a few days to two or three 
weeks. 

Treatment of Practures of the Orbit. — Fracture 
of the orbit requires the same treatment as fracture of an; 
other portion of the bones of the skull, with the exception 
that even if there is reason to believe that a fragment of 
one of the orbital bones may be pressing injuriously on 
the brain, no operation can be attempted to dislodge it. 
Absolute rest, both mental and bodily, should be enjoined 
in all cases where a fracture of the orbit is suspected. 
The patient should bo kept in bed, and cold water dress- 
ings, or an india-rubber bag of ice should be laid over the 
eye and brow of the injured side ; and the bowels should 
be f reelv acted on by a brisk purffative. All stimulants 
should be forbidden, and a limited diet should be ordered. 
If there is much pain in the head, six or eight leeches 
should be applied to the temple, and these may be re* 
peated in twenty -four hours if the symptoms become more 
urgent. 

FOBEIGK BODIES IN THE ORBIT.— The lodgment 
of a foreign body within the orbit is one of the most 
dangerous accidents which can be met with in ophthalmic 
practice, as it not only always involves a serious risk to 
the eye, but it places even the life of the patient in con- 
siderable jeopardy, and in some instances has caused 
death. It may prove hurtful to the patient both by th( 
immediate and secondary effects it is liable to produce 

The immedLat^ etE^Qt^ -sRbich may arise from tb( 
lodgment oi a ioxei^u \)o^^ to. ^iXi^ ^itJ^X, ^t^\ — 
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1. In its passage into the orbit it may either injure the 
parts within the eye, or rupture its external coats. 

2. Although the eye itself may escape injury, the optic 
nerve may be wounded, and absolute blindness follow. 

3. It may injure the walls of the orbit either by pene- 
trating them or by causing fracture. 

The secondary effects which a foreign body within 
the orbit may excite are : — 

a. If a foreign body has escaped observation, and has 
been allowed to remain buried m the orbit, it may excite 

Fig. 85. 




i'ig. 85 represents a piece of stick which I removed 
from the orbit of a child three j'^ears of age. Seven weeks 
previously, whilst riding in a perambulator, the child fell 
with his face on to the point of a stick with which he was 
playing. A piece of it penetrated the orbit, and the 
grandmother said she believed she had removed the whole 
of it. On admission into the hospital there was complete 
ptosis of the left eye, the globe was protruded a quarter of 
an inch, and fixed in the centre of the orbit, from palsy of 
all the ocular muscles ; the pupil was widely dilated, and 
as far as could be made out, the eye was blind. At the 
inner and lower part of the orbit was a small fistulous 
opening, from which there was a thin discharge. Although 
I could not detect a foreign body with a probe passed 
along the sinus, yet the symptoms all pointed to the 
presence of one in the orbit. I therefore made an incision 
into the lower part of the orbit, and succeeded iu removing 
a piece of stick exactly corresponding to the woodcut. 
The child rapidly recovered, and in four days left the 
hospital. The protrusion of the eye subsided, the levator 
palpebra) and ocular muscles gradually regained their 
power, and in three weeks the lid was open, and the move- 
ments of the eye almost restored ; but the sight was lost.* 

orbital cellulitis and abscess. This may lead on to a 
general inflammation of the globe, which may end in 
great impairment of vision, or in complete destruction of 
the eye from suppuration. 

/3. As a consequence of the orbital inflammation, a 
portion of the bones of the orbit may become necrosed. 

y. The inflammation may extend backwards along the 
periosteum lining the orbital walls to the membranes <:i^ 
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the brain, anil destroy the patient l>j meningitis, tetuu 
ConTuluionH, or abacesa of tno bnun. 

A foreiin body generallj entera the orbit somewhe) 
between tne ujiper or inner side of the eja, and the roof 
or inner wall of the orbit ; but cases are freqaently met 
with where it haa passed in at other points oronndlii 
eye. If small, it usnally buries itself in the loose oellolu 
tissue of the orbit ; bat occoaionally it becomes fixed bj 
either iienetrating the ^lobe, or by partial]; entering one 
of the frontal or ethmoidal minuses, or the autmin, or bj 
becominf^ in some way wedged between the globe and ito 
external muscles. 

It is very remarkable how often a foreign body h»s 
been lodged in the orbit or adjacent cavities without tiiB 
patient having Buffered any great inconvenience from it> 
presence. 

In No. 4 of the Ophthalmic Beviow, page 337, Mr. 
Brndenell Carter has related a very remarkable case, in 
which a large piece of an iron hat-peg was impacted in 
the orbit and antmm of the opposite side, and remained 
there for a nnmber of days without the patient b^n; 
aware of its presence. It was then extracted, and the 
man made a rapid recovery without any impairment ot 
the sight of the eye. 

In Febmary, 1869, I extracted from a patient, at 
twenty-eight, the breech of a muzzle-loading gnn, whieh 
had been impacted for twelve years in the right frontal 
sinns and upper part of the noae. The following is Uie 
history of the case : — 

Tho tD&a sbited tLat twelve ycsre proviooBly his pan bnTst 

whilst shootiag wild fowl, B.nd produced a seTere wound betwoes 

tho eyee, and many smallpT oueg on his Ince. Ua was laid dp m 

four moDtba, during wliich time butli By«s becsime influned and 

Ibo sight of tbo left was nearly destroyed. 

Fie. 86. llo was sttundcd through his illoefls br 

Severn] medical nujn, but they never fonnl 

nor did thoy nppoar to suspect the presence 

of a'forcfgu body. Heflrat detected Bom»- 

tliing loose in the nostril abont two yean 

and ft half before lie come under my caro. 

Whou admitted info the Middlesex Hospital 

a deep soirwas seen between the frontal 

Binnsea, and the upper part of the right 

side of the nose was swollen. Thera wu 

an oHoiiBiio diachu^ from the right 

nostril, and the right eje was -nioio ■Bwni.w.M.x'™ &» vss_ qo 

eiamimrion with the W^ ™ ^i" ''-'^"^ * "bk^- »^ ™««i». 
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body was felt to be lodged beneath the scar and in the upper 
part of the right nasal cavity, and from the metallic touch it 

rye to the probe I concluded it to be a portion of the gun-barrel, 
first tried to remove this hard mass with a pair of strong forceps 
introduced through the nostril : but failing to accomplish this, I 
laid open the right cavity of the nares by an incision carried 
through the nostril along the fold which forms the line of demarca- 
tion between the cartilage of the nose and face. The piece of 
iron was then seized with the forceps, and, after considerable 
traction, removed ; it weighed an ounce and a quarter, and was 
covered with a thin layer of rust. The wound was united with 
two fine sutures. The patient recovered without a bad symptom, 
and in a week left the hospital. 

The woodcut (Fig. 86) represents the actual size and shape of 
the screw breech of the gun. 

Treatment of Foreign Bodies in the Orbit- 
Whenever it can be clearly established that a foreign 
body is impacted in the orbit, the treatment is to 
endeavour to remove it as soon as possible. To this 
rnle, however, there are exceptions ; and these are when 
the foreign body is a small shot, or a fine scale of metal 
which may have flown off from a rivet and passed into 
the orbit without injury to the eye. The almost im- 
possibility of finding a small object in a mass of cellular 
tissue foroids the attempt to hunt after it. If it can be 
easily felt with a probe mtroduced through the wound it 
should be removed, but no lengthened exploratory 
operation should be attempted with the view of seeking 
for it. Such a proceeding would probably excite more 
irritation than would arise from the presence of a small 
metallic body in the orbit. It should also be remembered 
that small masses of metal may be often embedded in 
the cellular tissue of any part of the body without 
producing a symptom of irritation, and that they may 
remain there for many years without causing any dis- 
turbance. 

Having ascertained by a careful investigation that a 
foreign body is in all probability embedded in the orbit, 
the following operation for its removal may be per- 
formed :— 

The outer canthus should be freely divided, either by a 
pair of scissors or with a scalpel, to allow of the upper 
lid being completely turned up, or the lower one drawn 
down, according to the locality in which the foreign body 
is lodged. If it has entered the orbit above the ^\<>fc^^*^^ 
upper lid is to be raised, and the Te^ftc\Aati ^1 e.cs^^os^Ri^'v^i^ 
between the lid and the eye is to Idq d.vi\SLft^^^^^ '^^ ^-^^^^ 



mam oe aiviaea, but tne reitiamin>; atepe 
are tho e&mc ae tboee alreaJj described. 

If the foreign bod; has become eutaiif 
tho recti muBcleB, or from anj other can 
Bhonld interfere with its easy withdrawal 
it is better at once to divide the miiBoIe 
scissors as close as possible to the globe, 
any force to overcome the resistance it m: 
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The exftct : 



, / whic 

flicted can often bo only surmised, and 
for tho manifestation of symptoms before 
diagnosis or prognosis of the case can ] 
instroment which haa caused tho occii 
examined to see if an; fragment of it haa 
and left behind in the orbital cellular 
direction in which it penetrated the c 
noted. The patient shonld be kept ande 
vision for some days, so as to enable the e 
from the onset any unfavourable sympi 
arise, liven when no iujurr has been 
bones of the orbit, orbital cellulitis and a 
apt to ensue. 

PBKIOSTinS OF THE OBBIT is i 
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ereas in the latter they frequently ossify and form 
ay projections, in the former (the flat bones), and 
)ecially in those of the skull, the effused lymph often 
'tens, and pus is formed beneath the periosteum, and a 
rtion of the subjacent bone either exfoliates or becomes 
rioHS. 

Symptoms. — Dull aching pain, which is worse at 
yfits, when it is usually sufficiently severe to prevent 
lep ; swelling of the part, evident to the sight and the 
iich when it occurs over the superciliary ridge; but 
len the periostitis is within the orbit, the swelling is 
licated by the impaired motions of the eyeball, or by 
.ralysis of one or more of its muscles, if the node is in 
locality where the ocular nerves can be affected by it ; 
id if the swelling is large, there is some protrusion or 
gplacement of the eye. If the node within the orbit 
ould soften and pus be formed, all the symptoms which 
aracterise orbital abscess will gradually develop thena- 
Ives, and after the matter has been evacuated a chronic 
scharge will probably continue until some portion of 
e orbital bones has exfoliated. 

Treatment. — In chronic orbital periostitis there is 
inerally a past history of syphilis, possibly dated back 
any years; but when this cannot be obtained, the 
irgeon must use his own judgment as to the patient's 
iracity, and treat the case accordingly. The most use- 
I medicine is the iodide of potassium, which should be 
ven in the first instance in doses of from gr. 3 to gr. 6 
tree times a day ; but if these fail to do good, they may 
) increased up to gr. 8 or gr. 10. To relieve pain and 
vour the absorption of the effused lymph, the unguent, 
^drarg. cum belladonna (F. 126) may be rubbed into the 
'ow, and left on during the day. When the pain is very 
ivere, a subcutaneous injection of gr. ^ to gr. -J of the 
jetate of morphia (F. 30), or gr. 5 of the pi I. saponis 
im opio, may be given at night. If these remedies fail, 
mixture with iodide of potassium and perchloride of 
ercury (F. 98) may be ordered. If the node within the 
'bit soften, and pus be formed, an opening should be 
ade to give vent to it ; and if a chronic discharge con- 
nue, and this be found dependent on a portion of dead 
)ne not yet exfoliated, the sinus shoilld be syringed out 
nee a day with a little tepid water, or with a very weak, 
jlution of carbolic acid, about V\Z ^A. «ja^«k "^V* fe^ 
)on as the probe detects tliat tYia XiOTi"^ Ha Vi<i^^T\s^*^^ 



lavo liccomo scconilnrily" affected during 
orbital cclhiJitis. It la accompanied by sev 
by the fomnLtion of puB, which irill give ri 
Hymptoms deacribcd in tlie Section Anscess 
The jiieco of bene which ia snhja,ceDt to 
pcrioHtcam usually periahcs, aod a, discliarg 
continues to drain through the eit«ma] won 
the matter was first evacuated, until the i 
detached from the living and removed from t 
Treatment of Aoute FerioBtitJs of t 
When it ia traumatic, or is due to orbital cell 
plication of linaeed-mcBl poulticea and warm 
ffivc the most relief during; the acute sappuj 
As Boon as there is icBaonable evidence 1 
formed, on incision should be made into the 
eiitto it. For the chronic discharge kept a 
sence of diseased bone, see Tbbathbnt or Ou 
sTiTis OF OssiT, page 3til. The patient ahou 
tAuics, stimulants, and a hberal diet. The di 
depressing, and it is not specific ; iodide of pi 
mercurials are therefore contra-indicated. 

NEOBOSIS AKD CABIBS OF TRB < 
crosis of a portion of one or more of the oibitc 
rally arises from periostitis induced by an iaj 



ANEURISMS OP THE ORBIT. 883 

througli the sinus by which the discharge escapes, an 
incision should be made down to the necrosed bone, which 
should be removed with a pair of fine bone forceps. For 
caries the treatment is different. True caries, ia strictly 
ulceration of bone, or, in other words, a degeneration of 
the bone particles, which are thrown off, and may often 
be detected in the discharge. As in ulcers of the skin, 
the object of the treatment is to restore healthy action, 
and thus produce cicatrization. This may be aimed at by 
constitutional and local treatment. Where there is a 
syphilitic taint the iodide of potassium with iron (F. 92), 
or the iodide and bromide of potassium combined (F. 97), 
or other anti-syphilitic remecues may be given ; but when 
the disease may be attributed to a strumous diathesis, 
cod-liver oil, the syrup of the iodide or hypophosphite 
of iron will generally do good, and especially if at the 
same time the patient can obtain sea-air and a nutritious 
diet, of which milk and eggs form a part. 

The best local applications are the lotio rubra (F. 64); 
a lotion of carbolic acid (F. 56) ; or of chloride of zinc 
gr. 1 ad aquae 5 !• They should be injected up the sinus 
with a glass syringe twice a day ; and if one lotion causes 
too much irritation, another snould be substituted. If, 
however, all these remedies fail, a cure may be often 
accomplished by making an incision down to the carious 
bone, and gouging away the soft and diseased structure. 

ANEURISMS OF THE ORBIT. 

The aneurisms which are met with in connection with 
the orbit, and which are commonly described as intra- 
orbital, are of three kinds — 

1. The spontaneous or idiopathic aneurism. 

2. The traumatic aneurism. 

3. Aneurism by anastomosis, and naevoid growths. 
The majority of the supposed aneurisms which have 

been diagnosed as intra-orbital have really been intra- 
cranial, the producing cause of the three prominent 
symptoms, proptosis, pulsation and bruit having been 
either some lesion of the carotid artery in or adjoining 
the cavernous sinus, or some obstruction in the ophthal- 
jnic vein, or in the cavernous sinus. 

The two following are illustrative cases i— 

Mr. Nunneley has reported t\ife ^Q^VTs^sst^Kos. '^^^^^^^^^ 
tion of a patient whose xig^it coaxitelqijl ^^xq?csSlV^ ^^^ 
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date than that which blocked the mouth of the vein at 
the cavernous sinus. 

In some after-remarks, Mr, Hulke says : — " The plug- 
ging of the trunk of the ophthalmic vein, where it 
joins the cavernous sinus, by obstructing the return of 
olood from the orbit, accounts for the protrusion of the 
eyeball, and perhaps also for the pulsation which was felt 
when the fingers were laid on it ; because each diastole 
of the ophthalmic artery must have been attended by a 
general momentary increase of the whole quantity of 
blood in the orbit ; because its exit through the ophthalmic 
vein was cut off, and the resisting bony walls of the orbit 
could permit a distension in front only.'* 

One case of aneurism of the ophthalmic artery of both 
sides has been recorded by the late Mr. Guthrie. The 
disease was diagnosed during life and verified after death, 
when " an aneurism of the ophthalmic artery was dis- 
covered on each side, of about the size of a large nut." 
.,..** The disease existing on both sides, prevented an 
operation on the carotid being attempted, to which indeed 
the patient would not have submitted." * 

Cases have been recorded of aneurism of the central 
artery of the retina. In a patient under Dr. G. Sous, of 
Bordeaux, the disease was diagnosed during life by the 
ophthalmoscope, the distended vessel appearing as an 
ovoid tumour on the left optic disc.f 

Mr. Rivington, in his valuable paper in the ** Medico- 
Chirurgical Transactions," vol. Iviii. p. 213, gives a 
resume of the recorded post-mortem examinations of 
cases of intra-orbital aneurism, of which the following is 
an abstract. He says, ** The only true basis for the patho- 
logy of intra-orbital aneurism is the result of post- 
mortem examinations. Out of the 73 cases adduced in 
this paper, opportunities for examination of the parts 
after death have been presented in 12 with the following 
results : — 

1. "In one case only — the case of Guthrie — has there 
been found any aneurismal affection within the orbit, and 
in this case an ordinary circumscribed aneurism existed on 
each ophtlialmic artery,*^ 

2. ** In one case — ^the case of Dr. G3ttingen, of Dorpat— 
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i. ''la two of these ton cases no artoric 

vrtu ditcovcrahle lahoth, obslrueti 

nf \Aood from Oie orbit through tli4 intn 
appeared to be tha cause of the affection. 

5. "In one idiopathic case which Mr 
cured bj hgature, poBt-mortem ezanuDi 
afterwE^B showed a circumgeribed a 
ophthalmic arli^i at itt origin from the i 

6. " In three idiopathic casea, rupturt 
iiial internal caroliii in the eavemova 
coTCred." 

7. " In one case, the afTuction appears 
from gimjtle dilitntion and atheronuUou 
the iniemal carotid arteri) m ilie cavemo! 

8. " Id three tranmatio cases a direct 
heiioeen the carotid aiiery artd the cave; 
fonud. In one case, the carotid artery 
across, in the two others there was a an 
artery." 

1. The BpontaneouB or idiopatfai 
generally dae to disease of the arteries 
their coats either yield, or one or more ol 
before the pressure of the blood. Tl 
anenrism may be either (iite oifalte. 1 
is qnderstood a simple eircam scribed 



ANEURISMS OF THE ORBlT. 387 

Traumatic aneurisms in the orbit, or in its close 
proximity, are usually produced by blows on the orbit, by 
falls from a height, by punctured wounds of the orbit 
with a stick, the end of an umbrella, or a foil, or some 
other form of injury. 

The early symptoms of traumatic aneurism in or near 
the orbit are often masked by the head symptoms, which 
have immediately followed the injury. 

In some of the cases of pulsating exophthalmos which 
have been supposed to have been intra-orbital aneurisms^ 
the post-mortem examinations have shown that the 
svmptoms were caused by the rupture of an aneurism of 
the carotid artery into the cavernous sinus. 

The symptoms of piilsating exophthalmos or 
so-called intra-orbit^ aneurism when well marked 
are proptosis or protrusion of the eye ; pulsations, to be 
felt with a slight pressure of the fingers on the eye, and 
which are synchronous with the pulsations at the wrist ; a 
bruit to be heard by placing the stethoscope either over 
the eye, with the lids closed, or on the side of the temple ; 
pressure on the common carotid at once arrests the pulsa- 
tions and bruit, and causes a diminution of the proptosis ; 
swelling of the lids, and redness and oedema of the con- 
junctiva. There is frequently a limitation of the move- 
ments of the globe, and in some cases paralysis of one or 
more of the ocular muscles. There is usually pain, and 
in addition, noise in the head, compared by one patient 
to the whirrinff sound of a steam-engine or thrashing 
machine, and T^y another to the blowing of a pair of 
bellows. In some cases a distinct pulsating tumour may 
be felt in the upper region of the orbit ; but in others 
there is a marked absence of anything like a circum- 
scribed swelling. 

The first symptoms in the majority of the cases are 
very sudden ; but in a few recorded cases they have come 
on gradually. 

The suddenness of the first symptoms is well illustrated 
in the following extracts from four of the reported cases : — 
Mr. Travers,* m the account of the patient whose carotid 
he tied successfully, says, ** she felt a sudden snap on 
the left side of her forehead, which was attended with 
pain." 

Mr. Dalrymple, in citing the history of the caa^ ^3x 

♦ Medico-Chirurgic«lTx«aBWi\Loii«^^^<^.*'^-^^'^-c^ 



whicli he tied the carotid, it is stated that " 
down to take oQ licr ahoes, ehe euddealy I 
giro waj in the left eye, aa the crack of e 
nooT woman died on tlio sixteenth day aftei 
On a poat-mortom examination " tno le 
emerging from tlie bony canal at the ori^ 
tholmic artery, was decidedly colarf^d, ai 
and anrronnded bj, a nodule of coaKulum ■ 
kirga horae-beau. The right carotid was 
The ophthalmic artery was considerably di 
thickened with atheromatoua patehea ; two i 
particnlarly the inner, wero distended ai 
coagulnm. 

LastlT, in the report of " a, case of pnlaa 
in whicn Sir W. Bowman BncceaBfullj- fciei 
carotid artery in a, woman ect. fort j-one, the 
" that she had always enjoyed good health ■ 
after Christmas, 1859, when, an she was 
wasbb^ some Itnen, she felt a sndden acui 
right side of her head, and from that tin 
an unremitting 'noise in the head, which bI 
like the pnffing of a steam-engine when at 

In each of these four cases a series 
symptoms followed immediately on the £ 
that some vessel bad been mptnred. 
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whicli a formidable aneurism of the ophthalmic artery, in 
a patient the subject of aortic and cardiac disease, was 
cured by digital compression, was published in 1858 by 
Drs. Yanzetti and Scaramuzza.*** It is not necessary that 
the compression should be continuous — it may be inter- 
mittent, being applied only five or ten minutes at a time, 
according as the patient can bear it. If this treatment 
fails to effect a cure, the carotid should be tied. It is an 
operation which has been frequently performed and with 
good success. 

3. Aneurism by Anastomosis is usually con- 
genital, although it may not be detected until by its 
increased growth it has made itself manifest by extending 
beyond the orbit. It consists of a morbidly developed 
network of capillaries in the subcutaneous ceUular tissue, 
forming a prominence beneath the skin, which increases 
in size, and is rendered turgid by laughing or crying. 
To the touch it has a tough, doughy feeling, quite dis- 
tinct from fluctuation. 

Treatment. — When the vascular growth is of limited 
extent, and is only a short distance within the orbit, it 
may be surrounded suboutaneously with a ligature and 
tied. The same proceeding may be adopted to a portion 
of a growth of a larger size which extends beyond the 
orbit. There are, however, cases to which this plan of 
treatment is inapplicable, as when the growth pulsates, is 
of gi*eat dimensions, bulges the eye, and is rapidly in- 
creasing. For such tumours the effect of temporary 
pressure with the finger on the carotid should be tried, 
and if this fails in arresting the pulsations and in re- 
ducing the fulness of the growth, the carotid' artery 
should be ligatured. Mr. Haynes Walton succeeded in 
curing a large aneurism by anastomosis of the orbit in a 
child four months and three weeks old, by tying the 
carotid artery. After the operation, the protrusion of 
the eyeball -was sensibly diminished, and the child re- 
covered without a bad symptom.f 

Dr. Althaus speaks highly of the success he has 
obtained from the electrolytic treatment of vascular 
growths. J Although in his book on this subject he has 



* Holmes's System of Surgery, vol. iii. pp, 42a, AfL^t, 
t Haynes Walton, On the Surgical D\ae«.^^^ cA. 'Oaa ^i«»> "^^^ 
edition, p. 230. 

t On the Electrolytic Trealmexi\. ol Tlxaasyox^. 
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not rclaioil any cases of large anenrism by anasto 
in which he has used electrolysis, yet it is a remedy \ 
fairly commends itself for trial iJefore resorting to 
turo of the carotid. 

llio plan of injecting vascular tumonrs of the c 
with coagulating fluids, such as a solution of tannii 
of perchlorido or ])ersulphato of iron, is fraught w 
danger, and has terminated fatally in soveral cases. 

Venous Neevus of the Orbit is a congenital affe 
tion. It may not become manifest until many montii 
after birth, when by its increase of size it causes i 
bulging forwards of the eye. The diagnosis of this rare 
affection is obscure and difficult. Tliere is protrusion of 
the eye, which varies in degree, being greater at one time 
than another, and increased by any strong emotion, such 
as crying or laughing. An examination with the finger 
round the orbit may fail to detect any tumour imme- 
diately within the orbital edge, the vascular growth being 
placed directly behind the eye and at the bottom of the 
orbit If, liowever, the nrovoid tumour has advanced 
sufficiently forward to be detected by the finger, it will be 
felt as a soft, cushiony, elastic mass, and will yield no 
pulsations. 

In some cases the naevus of the orbit extends into the 
cellular tissue of one or both eyelids, producing a soft, 
doughy swelling which causes a partial closure of the lids 
over the eye. 

Prognosis. — 1. A venous noBvus of the orbit may 
gradually diminish in size as the child advances in years. 
2. It may remain stationary, or its increase may be so 
slow as to occasion no serious inconvenience. 3. It may 
steadily or rapidly increase in size, so as to cause a pro- 
trusion of the globe, and to such a degree as to induce 
suppuration of the cornea, from the front of the eye being 
forced beyond the protection of the eyelids. 

Treatment. — There are two methods of dealing with 
a venous naavus of the orbit, when, either from its size or 
rapid increase, active treatment is rendered necessaiy ;— 

1, The superficial portion of the growth which affects 
the lids may, when practicable, be ligatured subcnta- 
neously; or inflammatory action sufficient to induce 
coagalation oi the \)\ood mthm the vessels may be excited 
by pricking the tumoTrc «ut th^^^ ^ovtvHa ^^f^ws^.^-aa^ila. 
pointed cautery, made \vot ^ oi\«ti. ^ Ta».i \» w3sjbka.\3^ 
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the flame of a spirit-lamp. Tlie deeper part of the vas- 
cular growth within the orbit may be treated by the 
actual or galvanic cautery applied at two or three points 
through the integument close to the margin of the orbit. 
Mr. Spencer Watson has related in the 6th vol. of the 
"Transactions of the Clinical Society," a case of exten- 
sive venous na3vus of the orbit, which he obliterated 
partly by ligature, and partly by the use of the actual 
cautery to the tumour within the orbit. 

2. The naBvoid tumour within the orbit may be excised. 
This operation, however, should not be attempted unkss 
the growth is producing great proptosis of the globe, 
sufficient to. render active interference absolutely neces- 
sary, and to justify the sacrifice of the eye, as before 
the venous tumour can be reached, the globe must be 
enucleated. After the removal of the eye the naevoid 
tissue should be drawn forwards with a pair of toothed 
forceps, and then rapidly cut away with a pair of blunt- 
pointed scissors curved on the flat. When the greater 
part of the vascular tissue has been excised, the bleeding 
will have probably diminished, and all further haBmor- 
rhage may be arrested by plugging the orbit with small 
pieces of sponge soaked in the liquor ferri persulphatis, 
and afterwards applying a firm pad of lint with a 
bandage over the closed lids. 

The injecting the vascular growth with astringent 
solutions is accompanied with great danger to life, as 
already stated in the preceding section, and should not 
be attempted. , 

The following case of venous nasvus of the orbit came 
under my care at the Eoyal London Ophthalmic Hospital, 
and was treated by excising the nasvoid growth : — 

On November 8, 1870, a little child, aged three years and two 
months, was brought to the hospital with a great protmsion of the 
left eye, and evidently suffering considerable pain. The eye was 
bulged fully half an inch beyond the boundary of the orbit, but 
the child was still able to close the lids over it. The globe was 
projected directly forwards, and no tumour could be felt with the 
finger around any portion of the circumference of the orbit The 
cornea was perfectly clear, and the eye otherwise healthy. The 
mother stated that the eye had begun to protrude about six 
months previously, but that the bulging had remained almost 
stationary until ten or twelve days before her application, t^ <!Qa 
hospital, when, without any apparent caxjisfe^ \Ni^ Y^oNxv^ssva^ '^^^ "^^aa 
eye became rapidly greater, and had amca Viafixea.^^^ ^^1 * «vcvx« "^aa 

^5 it was difficult to decide on \Xie T5».\xa€> q\ Hto -cosftss^^^ 
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child was IcApt under ubsorration, and ordered to attend legpi] 
as an oiit-iAtiuuL 

On November 18, tho child was admitted with the mother 
thu huHpital, as tlie sovurity of the s\'mptom8 had greatly increa 
The eye was much more bulj^eil from the orbit; it had lost 
prot4.H:tion of tho IUh, which could no longer be closed ore 
and from tho const* qut>nt oxposuro, tho cornea was beginninj 
suppurate ; the lower half of it was semi-opaque, and tho 
junctiva of i\n<> globe wa8 chemosed. The child was evident] 
grvat ]»nin, couutantly mi>aiiing, and unable to sleep excep 
short Huatches. To rt'liove tho Bufferings of the child, and al» 
obtain a correct knowledge of the growth behind the glob 
decided to remove tho eye. On dividing the optic nerve i 
tho scissors, a copious stream of blood followed, and the tun 
within tho orbit at once collapsed to nearly one- half its foi 
size. 

On examination, a vascular growth, composed of largo v( 
with a cellular matrix, was found to occupy the orbit. Dra^ 
the na)Void tissue out of tho orbit with a pair of forceps, so » 
keep it on the stretch, I excised tho greater portion of it, lea^ 
only a small part of the tumour at the apex of the orbit. ' 
cavity was then plugged with a small piece of sponge soake 
tho liquor ferri perchloridi, and a compress to arrest fur 
|.iH| haemorrhage was applied over tlio closed lids with a fla 

bandage. 

The cliild recovered without a bad symptom, and has since ( 
tinned well. 

^ EXOPTIITHALMIC GOITRE. — GRAVES's DISEASE, 

The three eymptoms which characterise this extrao 

nary affection are ; exophthalmos of both eyes, enlai 

,„ , ment of the thyroid gland, and palpitation of the he 

j ■ To these may be addSi anaemia, derangement of the ft 

'''!!'? tions of one or more of the visceral organs, and a peon 

! I I| capricionsness of temper ; but these signs are not d 

nostic, as they are common to other diseases. Exo 

thalmic goitre is more frequent among women: tl 

j.ji||l ** of fifty cases of this complaint collected by Withni 

.'■i only eight occun'ed in males."* I shall first briefly 

scnbe the group of symptoms which mark the dise 

and then refer to each in detail. 

Symptoms.—The first symptom is usually palpita" 
of the hearty which steadily increases, and is aggrayate< 
mental emotion or exercise. The eyes seem to grow la 
and -ttie friends notice that they begin to protrude, i 
the thyroid gland expands. The patient sufEera'f] 



♦ Trousseau'e CUnio8\Tfi.e^«^s^^'»^'^^-^^-^^->^^JuV'^,\ 
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paroxysms of dyspnoea, with violent palpitations, and a 
sense of fulness of the eyes and throbbing of the carotids. 
Associated with these symptoms there is usually anaBmia, 
irregular action of the bowels, an uucertain appetite, and 
if the patient be a female, amenorrhoea. Trousseau 
lays emphasis on the change of temper, which from 
being even becomes capricious and irritable, and is often 
the first indication of there being some constitutional 
malady. 

The Exophthalmos, or protrusion of the eyes, is the 
symptom for which the ophthalmic surgeon is most fre- 
quently consulted, and it is the one which often causes 
the greatest amount of anxiety to the patient. As the 
disease advances the bulging increases, sometimes to such 
an extent as to -prevent the lids from closing over the 
globes. When this happens, the eyes suffer from expo- 
sure and become liable to frequent attacks of inflammation. 
In a poor girl, set. eighteen, who was under my care at the 
hospital, the eyes continued to protrude more and more, 
until at last, having lost much of the protection of the lids, 
both eyes became acutely inflamed, and both cornese sup- 
purated. I frequently see this patient, and so prominent 
are the shrunken globes, that although both are contracted 
to at least one-third of their original size, the lids when 
shut cannot cover them. Notwithstanding the prominence 
of the eyes, the sight is generally but little affected. 
In the case to wnich I have just referred, the girl 
could see to read and write well before her eyes became 
inflamed. 

Hypertrophy of the Thyroid. — The whole eland is 
usually enlarged, but, according to Graves, Stokes, and 
Trousseau, the right lobe is the more affected of the two. 
In three out of the four cases of exophthalmic goitre re- 
lated by Morell Mackenzie,* the right lobe was the larger, 
and in the fourth both lobes were equal. The increase 
in the size of the thyroid is at first almost imperceptible, 
but after it has attained certain dimensions it is produc- 
tive of distressing symptoms from interfering '^•ith respira- 
tion when the patient is in the recumbent position. With 
the hypertrophy of the gland tissue there is dilatation of 
the vessels of the gland, and this can be easily recognized 
in severe cases by placing the hand over the thyroid, when 
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arteries also. The carotids pulsate more 
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larged thyroid."* The palpttatioaa appc 
Bt^es of the disease to be dne te fuDctioni 
bnt in the later there is frequently dil 
cavities of the heart. 

Derangement of the Visceral Org 
petite ia variable — at one time good, at i 
wanting. The boireh are irregnlar in tb 
patient aaSering from repeated attacks 
whilst another ia troubled with flatua and ci 
females there is almost always amenorrboea 
marka : " In the beginning, menstruation ia 
bnt it is after a time completely snppres 
of a favonrablo iasne are not te bo enterti 
function ia perfectly re-establiBhcd."+ 

Ansemia generally attends this diseai 
no means an esaential condition, as eiopl 
may exist in robaat and florid. looking pati 

Treatment. — Dr. Trouascan aaya : " ] 
perience recommend you to have recourse 
aficction te bleeding, digitalis, and hydro] 
first and last of these remedies I have not 
talis I have frequently ordered, and alwa] 
The iodide of potassium generally fails 
theae caaes ; it depresses too mnch, and 
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careful watcli over tlie patient during its administration. 
In the intervals between the paroxysms small doses of 
the tincture of digitalis, combined either with the mineral 
acids or with an alkali, according to the special indica- 
tions of the case, will be found of service. If there is 
habitual constipation, the bitter waters of PuUna, Fried- 
richshall, or Kissingen may be also prescribed. In 
female patients, when there is scanty menstruation or 
amenorrhcea, means should be taken to restore the uterine 
functions. In cases which have resisted medicinal reme- 
dies, I would certainly try a course of hydropathy, with 
the hope that by acting freely on the skin the patient 
may gain that relief which other treatment has failed to 
afford. 

TUMOURS OF THE ORBIT. 

TTTMOTJRS OP THE OHBIT may be divided into four 
classes : — 

1. Those which originate within the orbit. 

2. Those which commence within the eye, and after- 
wards extend to the orbit ; or reappear in the orbit after 
the eye has been excised. 

3. Those which have their origin at some site beyond 
the eye or the orbit, but have extended into the orbital 
cavity. 

4f, Congenital tumours of the orbit. 

It would be out of place to discuss in this manual the 
nature and progress of all the varieties of tumours which 
may affect the orbit, as nearly every form of tumour 
which may grow elsewhere may spring up also in this 
locality. I shall therefore allude only to those growths 
which have some special bearing on the treatment to be 
pursued for their removal. 

1. Tumours which Originate Within the Orbit 
soon manifest their presence by the pressure they exert on 
the eye. As the growth advances, the globe is protruded 
in one or other direction, according to the position the 
tumour occupies in the orbit. All sight may Be destroyed 
by the pressure on the optic nerve, or by the stretching 
and extension of the nerve from the protrusion of tV^A 
eye ; or, if the exophthalmos isgTetiA.,\)Cifik\\^Taa^ Hs^^H*^ 
cover the globe, and the cornea may \33Laet^\» ^»a. ^^^^^ 
from exposure. It is, howeyer, oiV«n «ja\.oT»3^KL\^%^^ "^"^"^ 




tirpated witE more favoanible prospects 
those which first show themselTes within 

Of the benign growths we have cyats i 
fibrous, bony, and cartilaginous tnniovira. 

Cysts of the Orbit are of varioae ki 
frequent are the atheromatons and the ate 
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themselves amongst the orbital muscles that it is hard to 
follow them ; and their walls are frequently so thin that 
they either give way, or are punctured during the opera- 
tion, and their contents having escaped, it becomes almost 
impossible to identify them from the structures in which 
they are buried. Unless the cyst is completely excised it 
is liable to grow again. If the c]^st is large, ana on making 
an exploratory incision into it, its contents are found to 
be fluid, one or two strips of lint may be introduced into 
its cavity, after it has emptied itself, with the object of 
exciting sufficient inflammatory action to cause oblitera- 
tion of the sac. Occasionally an orbital cyst will be found 
to contain hydatids, which may be either echinococci or 
cysticerci. 

Fibrous Tumours usually grow from the periosteum 
of the orbit, to which they are attached by either a 
broad or pedunculated base. They are often situated 
near the edge of the orbit, from which with care they 
may be removed without injury to the eye. These 
tumours, when carefully dissected out with the portion 
of the periosteum from whicJh they have sprung, do not 
reappear. 

Bony and Cartilaginous Tumours. — The exact 
nature of these growths can only be ascertained by an 
exploratory incision, when, if they are attached by a short 
pedicle, they may be removed. Occasionally, however, 
their base is so extensive, and their structure so dense, 
that it is impossible to take them completely away. For 
the excision of these tumours the operator should be pro- 
vided with small bone forceps, a bone chisel, a gouge, and 
an elevator, as even when the pedicle is small, it may be 
impossible to detach it without the use of some bone in- 
struments. In one case I succeeded in splitting off with 
a small bone chisel a bony tumour from the inner side of 
the orbit, which had a base f of an inch long and a J of 
an inch wide. 

A very instructive case of " a large orbital and iutra- 
cranial ivory exostosis ** is reported by Mr. Tweedy,* in 
which he succeeded in removing the orbital portion of 
the growth by a drill worked by a powerful Arcmimedean 
screw. He says : — 

By means of drills of various sizes I managed to bore a Isxt^ 
number of tmmels in various directions throM^Yi >(>^<^ \».<«!^ ^\ *0(^s^ 
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A Wi'pk nftor tlio otM-rnlEou llio niin got on 
to bo ill [wrfest bcnllh. Tlia diacbarKu from 
dimioistivd, &ai] tho iutlamnuUiry BWi-Uing stea 

The iirugrvas o( tlio caso conttnucil to nil api 
mill nltiifO'lhtT devoid o[ suxictv aud troubk;, 
fi<')ilciiibt'r 3, or cuctlf OQU calendar mont 
o|>i.tat>oD. 

On Kvnlpinbcr t tlio lunn hnd been eiorci 
want Muf in ibu oul-buildings of tho Hospital 
hiMlth and streEgtIi. At 8 P.SL Lo coiuplained 
tnp of bix hrnd. Tbia he liimsDlf nacribod 
diaturbpcl niKbt, andatin.SO iiflilmDming hist, 
row to lOa' F., and tlio puloo wunt up to 
dry, tho tongne waa cleftn, and tho bowels wi 
symiitoms rapidly incroaflecl, the palioat becimi 
At tlio posl-piortem aiamination it was found t 
of tho I'lraloais was in tho loft anterior era 
origjnnlly sprung from within the left frontal si 
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Of tha malignant and reourrest 

may originals within the orbit we havi 
sarcomas, the Bcirrhoas and occasional] 
cancers. Most of the orbital tnmonrs, 
have been called mednllarv cancers havi 
soft sarcomas, and in children gliomaa 
tended from the eye into the orbit. 
Of the recurrent erowtha i.hn mno 
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to. It grows from only a limited area of the lining mem- 
brane of the orbit, it has a delicate investing capsule, 
and may be pedunculated. When fairly excised with 
the portion of the periosteum to which it is attached, it 
does not return in the same locality ; but it reappears in 
other portions of the body, generally selecting for itself 
some fibrous expansion from which to sprout. I have 
had one such case under my care, and as it is an example 
of a rather rare form of disease I will briefly quote it. 

In May, 1866, I removed from tlie left orbit of a lady a fibroid 
tamour of six years' growth. It was pedunculated, enclosed in a 
delicate capsule, and attached to a small portion of the periosteum 
of the outer wall of the orbit, which I also excised with the 
tumour. From this operation she rapidly recovered, and the eye, 
which had been considerably displaced, and impaired in vision, 
was restored to its normal position, and soon regained much of its 
lost sight. In March, 1867, the patient returned to me on account 
of a tumour which occupied the whole of the hard and a portion 
of the soft palate of the left side. It was iri-egular in outline, but 
perfectly smooth and very elastic. It was first noticed about four 
or five months previously as a small swelling in the upper part of 
the left hard palate. For the complete removal of the disease I 
excised the whole of the left side of the hard palate, and as much 
of the soft palate as was involved in the disease. From this opera- 
tion also the patient made a good recovery. In October of the 
same year she again came to me : the disease had recurred on 
the hard palate of the right side. There was also a fibroid tumour 
in the parotid region on the same side of the face, which had 
existed some years, and had now begun to increase in size. I 
accordingly removed with the gouge the tumour in the palate, 
scooping away the periosteum and the corresponding portion of 
bone to which the growth was attached, and excised the parotid 
tumour. From this operation the patient soon recovered, and up 
to March, 1880, when I saw her she had continued without a 
recurrence of the disease. 

2. THE TTJMOTJBS WHICH FIBST COMMENCE 
WITHIN THE E7E, AND APTEBWABDS EXTEND 
TO THE OBBIT ; OB. BEAFPEAB IN THE OBBIT 
AFTEB THE EYE HAS BEEN EXCISED, are the sar- 
comas and melanotic sarcomas of the choroid, and the 
retinal gliomas. (See Intra-Ocular Tumours, page 205. 
For treatment, see page 401.) 

3. TTJMOTJBS WHICH HAVE THEIB OBIQIN AT 
SOME SITE BETOND THE E7E OB THE OBBIT, 
BTJT HAVE EXTENDED INTO THE OBS.'^r^KS^ 
CAVITY.— Such growths may apxrn^ ixoxo. ^OckSk ^^siyross^, 
the irontal sinuses, the lachiTyixial C9i3i'aiX«> ^^ Ixwsi. ^^'o^ ^^ 
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the bones whicli help to form the base of the skull, as 
the pterygoid processes, or the body of the sphenoid. In 
all cases they should, if practicable, be removed, and at 
as early a period as possible. Examples of remarkable 
displacement of the eye from such growths encroacking 
on the orbit, will be K>und in Heath's valuable book on 
" Injuries and Diseases of the Jaws," third edition, pages 
270 and 281. 

4 OONaEKITAL TTJMOUBS OF THS OBBIT are 
very rare. The following is an abstract of the report of 
the only case of this kind which has come under my care.* 
In May, 1882, 1 excised the eye of a child only two days 
old, on account of a congenital tumour of the orbit,* which 
had completely extruded the eye from between the lids. 
The little patient was taken to the Boyal London 
Ophthalmic Hospital, suffering from complete exophthal- 
mos, which was congenital, and evidently due to an 
orbital tumour. I removed the eye, and for a time the 
child did well. The child lived until the middle of the 
Au^st following, and had been in fairly good health 
until within two days of its death, when convulsions came 
on, which were followed by coma. The post-mortem and 
microscopical examinations were made by Mr. Milles, 
then curator of the museum. The following is an 
abstract of his report : — A large tumour was found pro- 
jecting from and filling up the right orbit. On open- 
mg the skull, the upper surface of the brain and its 
membranes were quite healthy. On the under surface 
there was a distinct impression in the right middle lobe, 
produced by the projection of several cysts from the 
sphenoid bone. There was well-marked basic meningitis, 
confined chiefly to the right side. The tumour seemed to 
have originated in the body of the sphenoid bone, and 
to have grown forwards, filling up the cavity of the 
orbit, and pushing the eye in front of it. The tumour 
was pretty solid, but contained numerous cysts in its 
substia.nce. Under the microscope the tumour was found 
to consist of several varieties of tissue in different stages 
of development. The most noticeable were patches of 
hyaline cartilage of a spherical or oblong shape ; these 
were often surrounded by a zone of spindle cells, with 
a distinct gradation from cartilage ceUs. Numerous cysts 

• XranBactionBoit\le■PaV\Lo\os^wCL^o^^^^.l^^^'^^Ou'^^ 
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of all sizes were scattered through the tumour. The 
walls of the cysts were usually lined by pavement 
epithelium. In places small cysts were seen to be pro- 
jecting from the walls of the larger ones. The more 
solid part of the tumour consisted of masses of round cells 
like embryonic tissue, spindle cells, and more fully de- 
veloped fibrous tissue. There was evidence of formation 
of glandular structure at several parts. The micro- 
scopical examination showed that the tumour was 
evidently one of embryonic origin, with an attempt to 
develop into the lower forms of connective tissue and gland 
structure. 

Mr. T. Holmes has recorded the successful removal of 
a congenital tumour of the orbit, from a child aged seven 
weeks. On examination the tumour was found to consist 
of ** a large mass of substance much resembling udder, 
of a hard uniform feel, and white colour, — not in any 
respectresembling malignant disease. Numerous cysts, 
containing thin serum, had been laid open. Other smaller 
solid masses lay in the neighbourhood of the principal 
tumour."* 

Treatment of Orbital Tumours. — In all cases 
which admit of a reasonable hope of success, the morbid 
growth should be excised, and the eye, if possible, saved. 
When the tumour is cancerous or recurrent, and occupies 
the greater part of the cavity of the orbit, the eye must 
be first enucleated, even though it still retain some sight, 
in order to afford sufficient space for the complete removal 
of the growth. The small fibrous, or bony and cartila- 
ginous tumours, or even cysts, may often be taken from 
the orbit without injury to the eye. The morbid growth 
may be frequently removed by an incision through the 
coniunctiva, and especially if tne globe has been already 
excised ; but when more room is required, the external 
canthus must be freely divided, so that the lids may be 
turned either upwards or downwards, and thus the outer 
boundary of the orbit be completely exposed. Whenever 
there is any doubt as to the nature of the tumour, the 
surgeon should make an incision down to it, but be pre- 
pared to act at once upon the information which he thus 
gains. In bony tumours the base is sometimes found to 
be so large, and the structure so hard, that it is more 
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pmdent to close the wound than to proceed wiUi tlu 
operation. This caution ia Bpecially applicable to tiie 
broad-bated ivory exostoses which are ocoasionallj met 
with in the orbit. For all the malignant and recarrBnt 
growths, the mere eiciBiou of the disease is not sufficient, 
even thongh the whole mass be apparently taken awaj, 
U some germs will certainlj be left, which will in all pto- 
babiUty cause the tumour to grow again. Having eicued 
as mnch of the tumour as can with safetj- be removed 




Fig. SS la drawn bom the photiwnpli of a patient with 
meUnoUo sunoma ot the eye which had burst thmai^ tb 



with catting instruments, the actual cautery should be 
freely appliai to those parts of it which still remain, attd 
to all the bleeding points. When all hmmorrhage hn 
been arreated, the chloride of linc paste (F. 7), apiead on 
am&U piecea ot Vmt, aWQMXi'feft \b.\4 CT^iily over uui wholi 
EFurfaoe from ■wVu.c\i ftw ^tiVix >!»» ti^tTsii^, t «auD 
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pledget of cotton wool should then be placed in the orbit, 
and over this a fold of dry lint, which is to be held in «itw 
by a bandage tied firmly around the head. Before the 
patient awakes from the chloroform, from oue-siith to 
one-tl)ird of a grain of the acetate of morphia (F. 30), 
ftccording tothe strengthof the patient, should be injected 
Babcntaneonslf into the arm, aod reputed in two uonrB 
if the paia be severe. 




Fte. 89 reproaents the i«Hent eight months after the operation, 
Jnly 1876. When I laat heard from this patient she waa quite 
well* 

In cases where I have eroised the eye mith the orbital 
tnnionr, and have been able to preaerve the conjnnotiva 
which covered the globe, I have adopted the following 
method of applyingthe chloride of zinc paste, in order 
to avoid the slooghmg of the eyelids, which so freijuently 
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ua small Btripn of lint, is plaxtercd ronn 
orbit. A email piece of cotton wool is n 
ieep the Btripa of lint in eitu, and the n 
junctival bag is cloecd over the whole by £ 
Buturc A layer of lint ia then placed o 
tivft, and upon this the lids are closed at 
with a compresB of lint and a roller. Ii 
destroyed the greater part oC the coni 
without affecting the lids. 

In removing tnmours from the ort 
remembered that tho orbital plate of th 
freciuently thin and soft from the preBsn 
acamst it. Special care should therefor 
the operation to avoid apnlying force 
ment against the roof of tne orbit T 
present when cerebral matter was brt 
portions of the tumour during the open 

On the day following the operation 1 
be removed, and if there is mncb tensio 
the stuffing within the orbit, some of tht 
be gently drawn out, and a piece of clcs 
over the parts, another bandage shonld 1 
The remainder of the cotton wool bIioqI 
on the second day, and a little more laid 
orbit to absorb the discharge as booi 
commences. This dreeaing may be re 
the pieces of lint on which the chloride 
appUed should not be removed until 
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orbit. The fitB did not recur, and the patienta perfectlj 
recovered. 

The ancceaa of this mode of treatment has been well 

E roved, and two etriking inatances of its efficacy have 
eeu recorded in the " Pathological Tranaactions. The 
first waa in a patient under the late Mr. De Morgan, who 
removed a large encephaloid tumonrfrom the orbit. " It 
projected nBarly four inchea forward from the cheek on the 
ontside, and about two inchca and three-quarters from the 
naaal aide."* The man died one year and nine months 
after the operation from parapl^ia, but there waa no 
retnm of thediaeBae in the orbit. The acconnt of the post- 
mortem examination will be found in the " Pathological 
Trauaactions," vol. xviii. p. 220. 

The aeoond case (Pig. 90) waa a patient under my care 
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in the UiddleBex Hospital, from whom I removed a bcif- 
rhons tamoar of the orbit.* and at the Bame time a 
secondarj scirrhouB tabercle in the akin in front of tJis 
car and lying over the parotid gland. The whole of the 
bones of the orbit were detached in one piece (Fig. 91). 
and are to be seen in the IklnBenm of the Middlesei 
Hospital. The operation was performed in Fehrnary, 
1666, and up to the present time, Jnly, 16B4, the patient 
has continued qnite welt and free from anj recurrence of 
the disease. 

Fio. 91. 




ACTTTB INFI^iKMATORT EXUDATION XSTO 
THE OBBIT. — A case of this nature was under the joint 
care of Dr. Qoodfellow and myself at the MiddlesCT 
HoapilAL It presented all the symptoms of a rapidlj 
increasing cancerouB tnmoar; but after I had enncleatm 
the eye, and eioised the solid growth whicli filled tie 
orbit, it proved on a microacopical examination to be per- 
fectly structurelesB, and was probably the product of acntt 
inflammation, most likely specific. The man continued in 
the hospital until his death five months aiterwards, whsn 
a post-mortfim examination confirmed the diagnosis that 

• pftiiiologlcelTiaMa^oM.^QV-t.-^.'^^.lsa-'Bfo. 
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sypbilis was tlie cause of the inflammatory exudation. A 
slLort account of the case is given in the Lancet, April 18, 
1868. 

Cases of acute inflammatory exudation into the orbit 
are no doubt rare, but I suspect that they are more fre- 
quent than the hospital records would lead us to antici- 
pate. It is only on this supposition that I can account 
for the occasional instances which one meets with in 
practice of the gradual subsidence without operative treat- 
ment of firm oAital tumours which had considerably dis- 
placed the eye, and had been readily felt with the finger 
m the orbit. 

In the treatment of these cases iodide of potassium, 
given in doses increasing gradually from three to ten 
grains twice or three times a day, affords the best prospect 
of success. 

DISTENSION OF THE FRONTAL SINUS. 

The frontal sinus may be distended with pent-up secre- 
tion, or pus, and the tumour thus formed may so closelj 
resemble a growth from within the orbit as to render it 
difficult to arrive at a correct diagnosis without making 
an exploratory incision. In order to rightly estimate the 
displacement of the globe which an expanded frontal 
sinus may produce, it will be necessary to refer briefly to 
the anatomy of the dry skull. 

The frontal sinuses are two bony cavities placed between 
the inner and outer tables of the vertical portion of the 
frontal bone, completely separated from each other by a 
bony septum. Each of these spaces is subdivided into 
cells by delicate lamellas of bone. These cells extend 
upwards about one inch, gradually becoming narrower as 
they ascend, until the opposed plates of the frontal bone 
come almost into contact, a thin layer of diploe only in- 
tervening. Forwards and outwards the frontal cells are 
prolonged between the layers of bone which form the roof 
of the orbit as far as the mesial line of that cavity, at 
which part they cease, from the opposed laminas of bone 
falHng together. The half cells which are seen in the dry 
frontal bone at the nasal notch are completed by corre- 
sponding half-cells on each side of the cribriform plate of 
the ethmoid bone. The frontal cells communica.tA "^^^ki. 
the middle meatus of the nose \>y Tci^^ii^ Cil 'Oaa Ss&ossS^- 
hvlum, which is a long and toTtuo\xa\iQnai ^i^sis^ <tf3fK»s5S2^ 
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ing the anterior ethmoidal cells with the frontal sinus 
alx>yc, and with the meatas of the nose below. 

The situation of the frontal sinuses is indicated on the 
exterior of the frontal bone by two proininences over tbe 
root of the nose, more or less strongly marked in all 
people, and called the nasal eminences. 

Such being the disposition of the frontal cells, it is easy 
to conceive in what direction a new growth, or an accu- 
mulation of fluid, would cause them to distend. Of their 
boundary walls the weakest is that towards the orbit, 
where the bony plate which separates that cavity from 
the frontal sinus is exceedingly thin, and often in the dry 
skull semi-transparent ; so delicate, indeed, in structure is 
the upper and inner part of the orbit, that the finger, in 
many of the dry preparations, may be easily pushed 
through it. 

Causes. — In most cases distension of the frontal sinus 
is due to an injury at some remote period, frequently at 
a date so far from the symptoms which first attracted the 
patient's notice, that it seems at first difficult to fairly 
conclude that the disease is the result of the accident. The 
extent, however, to which the sinus is often found dilated, 
and the time which must necessarily be consumed to effect 
this distension of a bony cavity, together with the oft-told 
tale of a blow or a fall years ago, can only lead to the con- 
clusion that an injury is the most frequent exciting cause 
of these accumulations. The explanation is probw)ly to 
be found in the supposition that at the time of the acci- 
dent a fracture of some of the anterior ethmoidal or 
frontal cells produced a closure of the infundibulum, the 
canal by which the mucus from the frontal sinus escapes 
into the nose. This channel being closed, there is at 
once a retention of all mucous secretion, which from that 
time slowly accumulates and gradually expands the 
sinus. 

Fig. 92 is the drawing of a patient, est. fifty-eight, who was 
under my care with an enormous distension of the left frontal sinus. 
The disease in his case was clearly traceable to a kick he received 
on the left eyebrow from a horse when four years old, fift^-four 
years ago. There was still remaining as the result of the injury a 
depression of the bone over the left eyebrow, and a scar on me 
inner side of the nose. The left eye was considerably displaced by 
the tumour ; it was half an inch further from the nose, and nearly 
an inch lower down Vo. \Xi© ia««> Woa.-aii'B fellow on the opposite side. 
The eye was pro^ec\©d ou\.^a.x^, «ad >iJttft ^^v«\v\. ^-^ ^a»jblB by 
any effort to draw itmvrwds- ^\iQSx)ai«t\i»:»iQVx:iva^^^t>\-Tvs^ 
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8, *lUiough be 
□f the bridge 

iDg about tba 

■ue of hiJf a lar^e walnut protruding from the inner Bide of tho 
orbit. It varied in siz^ being much smaller when he ajnae in tha 
inormng, and larger when be went to bed at night. Then was HO 
pain In Uie tumour, nor in the bom of the old injniy. 




On the pKtieDt'i admiidoa Into tbe hMpilnl I performed the 

r ration I tiave deaeribed at page il% and puaed an iudia-mblMr 
inaga'tDbe through the diatended ainuE into tbe left caTlty of 



the noae and oat of tlie corrcapondinf; nostril, as is repreaenled in tbe 
woodout, Fig. 94. The contents at tho cyat consisted solely of a 
thick, dsrlc, glairy fluid, ovidcutly the pent-up accumulation of 
many years' secretion of the lining membrane of the frontal sinna, 
A Ter; sUght amount of Irritatioa followed tbia operation, and the 
patient in a few days expressed himself greatly rclieTed of the 
sense of weight which had lately oppiresBed his brow. A free die- 
charge draioed through the tubo, which was shifted twice a day^ 
and previoaB to each shifting tbe [»vity of tbe cyst was thoronghly 
cleansed with a solution of carbolic acid, itiiv ad aquio jj, which was 
squirted into tbe siaas through the drainage-tube. 

Oradoally the discharge diminished in quantity; and as the cyst 
walls contracted, tho eye regained to a great eitent its proper 
position within tbe orbit. The tube was worn for nearly el^JiA 
months, when, as all discbargo had oeftaei, i*, -waa -»ofii^aw«tti. 
After the removal of tbe drainage-luba Ibsie ■«** \6V\. ». ^i*^tfso» 
opening »t tbe inner angle o[ tlie oilat. 
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A case also is recorded bj Mr. Hulke, of a girl, ffit. 
seventeen, with great expansion of the right frontal sinos, 
which was evidently caused hj an accident when she was 
five years of age. ** She fell m>m a window and received 
a cat over the right eyebrow. Her forehead was mncb 
bruised and swollen, and she had concussion of the 
brain."* 

There are, however, cases of distended frontal sinus in 
which no history of an injury can be traced. The only 
conclusion which con then be drawn is, that from some 
accidental cause which we cannot detect, the commaoica- 
tion between the frontal cells and the nose through the 
inf undibulum has been closed, possibly from some inflam- 
mation of the lining mucous membrane. This hjrpothesis 
seems the probable explanation of the following case 
of distension of the frontal sinus in a young girl who 
had never received an injury. Her mother dated the 
disease from an attack of erysipelas of the head and face 
when she was six years old:-— 

Alice 8 , 83t. twenty-one, camo under my caro at the Ophthil- 

mic Hospital, on April 6th, 1869, on account of a tumour on the 
inner side of the orbit which projected the eye downwards and 
outwards, as is correctly represented in the woodcut (Fig. 93), 
taken from a photograph. 

History. — 'rho girl states that about six years ago she noticed s 
swelling at the inner side of the left orbit, close to the bridge of the 
nose ; it was small and soft to the touch, and varied in size, being 
larger at one time than another ; it gradually increased until it 
attained the dimensions shown in the drawing. The sight of the 
eye is good. She can read Ko. I. with ease at 12 inches, and Ko* 
XX. Snellen at 20 feet. Her mother thinks that the swelling 
originated in a sovero attack of erysipelas which she had when she 
was six years old. On two occasions the tumour has been pnBC" 
turod, and each time a thick fluid was evacuated. 

After her admission into the hospital, I performed on this pati£!nt 
the operation described at page 412, and succeeded in introducing^ 
drainage-tube through the distended sinus, as is represented in 
Fig. 94. After cutting into the tumour, my finger passed rradily 
into a large cavity, the dilated frontal sinus, in which I detected i 
small portion of necrosed bone, which was, however, too finnly 
adherent to the living structure to be detached. The contentB of 
the cyst consisted partly of the same dark glairy fluid as was foosd 
in the first patient, but partly also of pus, with which the diik 
fluid was freely streaked. 

This patient completely recovered, and in the last photogrH>h 
she sent me, the eye appeared to have regained its noimal positkio. 
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Symptoms. — Distension of the frontal sinus may be 
acute or chronic. 

When the distension is acute it is due to inflammation 
of the mncons membrane of the sinus, which leads to the 

Fig. 93. 




formation of pus. There is generally a dull aching pain 
over the brow and root of the nose, accompanied by con- 
siderable constitutional disturbance. The pus gradually 
accumulates in the frontal sinus, and ultimately dis- 
cliarges itself either by bursting into the nose, or by 
making an exit for itself through the upper and inner 
part 01 the orbit. When the latter site is selected there 
is usually some bulging of the distended sinus into the 
orbit, and a slight displacement of the eye downwards 
and outwards. The upper lid becomes red and swollen, 
and the tumour examined with the finger is tender, and 
will, if sufficient thinning of the bone nas taken place, 
impart a sense of fluctuation. 

In most cases the distension of the ixoncAaJL ^YKas^Sa^ 
chronic, and the collection of fl\u(3L 'w\\;\vm. \\.^ ^iaJ^V^%*Q^'^ 
pent-np secretion of many years, ^e^e^^^OcLYo.'a*'*^^"'^^ 
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cavity, uo decomposition ensues, and increasing year 
by year in (luantity it distends the sinus and displaces 
the eye. Tncre is frequently no pain, not even a sense of 
woijjht over the brow. The only symptoms which are 
manifest to the patient are, the gradual formation of a 
tumour at the upper and inner portion of the orbit, and 
a slow but stcauily increasing protrusion of the eye 
downwanls, outwards, and forwards. In one patient under 
my care ( Fij^. 92), the displacement wan so extreme that the 
upper margin of the cornea of the left eye was below the 
level of the rujhi lower lid. Occasionally the early 
symptoms are chronic, whilst the later ones are sab^ 
acute, and productive of a feeling of constant heaviness 
and aching across the forehead. The disease is usually 
confined to the frontal sinus of one side, but I hare 
seen cases in which both frontal sinuses were affected. 

Treatment of Distension of the Frontal Sinus.— 
The objects to be attained are, first to evacuate the pent-up 
fluid, and then to establish a free communication between 
the frontal sinus and the nose, through which the secre- 
tion may continue to drain as fast as it is secreted. By 
these means the cavity of the sinus will gradually collapse, 
and the eye will be restored in a great measure to its 
normal position. The ends to be desired will be accom- 
plished by the following operation : — 

A single curved incision parallel with the fold above 
the lid is to be made over the most prominent part of the 
tumour, and having by a little dissection exposed its sur- 
face, the scalpel should be plunged into it, and an open- 
ing made to the extent of the incision. The index finger 
of the ri^ht hand is now to be pushed into the sinus 
through tne wound to ascertain the size of the cavity and 
if there is any necrosed or carious bone. Whilst tiius 
exploring the sinus, the little finger of the left hand 
should be passed up the corresponding nostril and an 
endeavour made to find out the spot at which the tip of 
the finger in the sinus will approximate most closely the 
end of the one in the nose. After a little search it will be 
found that at one part the fingers will almost meet, 
there being only a thin plate of bone between them. 
Having gained this information, the finger in the frontal 
sinus is to be withdrawn, but that in the nostril is to be 
retained in situ, to act as a guide to the gouge or elevator, 
which is to be "paas^^ m\.o vSa «\w»a «kxid naade to force » 
passage into tne noa^ ^iJato^x.^ >i>a& \a.\EL\s\a» ^i \^^<i on 
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which the tip of the little finger is reeting. 
cation between the frontal siutiB and the nose having been 
thuB established, an india-rnbber drain age-tnbe with holes 
cut at short distances ie to be introdnced, one extremity 




of which is to be afterwards fastened on the forehead, 
-whilat the other end protrudes slightly from the nostril. 

The easiest way of introdncing the drainage-tube is to 
paBB a probe with an eye up the nostril and out of the 
■wound, and having fastened the tube to it by means of a 
piece of string, to draw it back again through the nose. 

The object of the drainage- tube ie to keep the channel 
between the two cavities from cloaing, and to enable the 
attendant to wash out the frontal sinus at least twice a 
day with some astringent and disinfectant solution. For 
the latter purpose the lotio alum, aura zinc, sulph., or 
the lotio acid, carbolic. {F. 60, 5fi)niay be injected with, 
a glass syringe through one of the openings at the upper 
extremity of the tube. The drainage tube should be worn 
for five or sis mouths, or nntil all discharKftfnna.'tlav.i^tAn 
has ceased. The results of these caaea-w'ttftti'toa^""***^ 
are nenalfy most satisfactory. 
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FORMULARY. 



1. The Xoorflelds Eye Bandage. 




This bandage consists of a 
central band, made of a fold of 
linen from 9} to 10 inches in 
length, and from 2} to 24 inches 
in wioth. At each end of it 
are attached tapes, which are 



arranged so as to form loops, 
which include the ears when 
the bandage is applied. These 
loops terminate m two tapes, 
which are tied behind the 
head. 



2. Liebreioh's Eye Bandage. 




The bandage consists of a 
linen or a knitted cotton band, 
A, from 9) to 10 inches in 



at either end of which are at 
tached tapes to kfi«^\\.V^\w»r 



length, and 2^ inches in width; \ B\io\iVd \» oxift Vsi^ '^^ ^ffv<i5^ 



OneUpe,£,Ill to 13 inchea 
ID length, extendi acnns the 
top of the hexl from eM to ear 
anittermiDaleiinaloop.tbToueh 
which the Kcond tape, C V, 
pMiea, as in the wiMOciit. 
To apply the budafie : — 
Tbe patient haTiDgbeen told 
to genii; close the lide of both 
eyes, a small sqaaie of linen is 
laid orer each, upon which are 
placed imatl pnds of cnttOD 
wool or chsTpie. The bandage, 
wbich had been prerioDslj filled 
lo the head, is now drawn across 
tbe eye* and fastened on tbe 
temple, oppotile to the eje 
which bas andergone the opera- 
tioD. (See Fig. S5.) 

8. The CompTeM Bandage. 



inrbes in width ; the < 
thirds ahonld consist of fine and 
yer; elsatic fiannel, the central 
third of knitted cotton. The 
eye having been padded, the 
bondage is to be adjusted in 
the following manner: — One 
and ia to be applied to the fore- 
head jnst above the affected 
ere, and is then to be passed to 
the opposite side of the fore- 
liead, aOoTe the ear, to the back 
of the bead ; the knitted por- 
tion is then lo be carried on 
below the ear, and brought up- 
wanla over the compress, Ibe 
bandage being paeaed across 
the forehead, and its end firmly 

Einned. Tbe opposite eye may 
closed with sticking plasler, 
or if it also requires a compro as, 
mte bandage is to be »p- 



pBedtTit 



it."* 



In the place of tbe BvukI 
,\n4 knitted cotton baa4*P 
.iboTB described, a fine li>Ki> 
irne will answer equally well 

4. Kemiial Tftpou B>a. 
The foUowing is Ur. Henrr 
T.£e'B description of his meicit 
lial vapoDi bath :— " Hie most 
tonvenient calomel vapoor-bat^ 
and that which in now generally 




naed, is one wbicb w 

my request by Mr. Blaisa 1° 
this apparslos the lamp vluii 
"' " the calomel boils At 



t the B 



ne. hi 



._. of the I ._ 

diately^ otct the wick of tba 
lamp, ia a small, separate, cir- 
calar tin plate, upon which the 
calomel ia placed. Aroandthil 
is a cireular depresaicn, which 
mny be one- third filled witk 
boiling water. Tlie apparaliB 
is then placed on the gronnd, 
and the lamp is lighted. Ths 
patient aits over tt with as 
American cloth cloak, or a 
Uackinloah, or a moleskin cloak 
fastened round bia neck. He 
thns becomes aarrounded W 
calomel vaponr, wbicli he it 
generally directed to inhale fa 
two or three separate minnlH 
daring each bath. In drang 

tt«U«ad and tranilated by SoilbBI 



Ilii* tlwpttieDt ihauld not put 
bis bead under the cloak, bnt 
siniply allow someoftbe vapour 
to escape from its upper part, 
and breathe it mixud viih a 
la^e proportion of common air. 
At the expiration uf a quarter 
of an faoDT or twentr minuteB 
tbe oalomel is volatuized and 
tbe water hat boiled away. A 
portion of tbe calomel la de- 
posited, together with the con- 
densed vapour of the steam, on 
tbe patient's body, and is there 



. n is so regulated that 
tbs lamp goes ont of its own 
Bocord about the same time as 
tbe calomel diBappeors. The 
patient then gradaallj un fasten a 
the cloak, and in abuut a minute 
be is aufEcientlj cool to put hie 
night-dresa on wiihont much 
interfBring with the very fine 
larer of calomel which covere 
bis body. He must be par- 
tionlarly told not to wipe bis 
skin, aa by so doing he would 
necCMarilr interfere with the 
aotion of the medicine. Should 
tbera be no objection on tbe 
part of the patient, he may go 
to bed in tbe cloak and aleep 
in it either for a part or the 
whole of the night,'" 

fi. Lapis DiTlnua. 

Snlpbatfl of Copper, Nitralo 
of Polaeh, and Alum, of each 
equal pails, in powder, (used 
in a glazed earthen crucible, I 
powdered Camphor, to the ex- i 
tent of A P*"^ °^ ""^ "'"''^1 
boingaddednear Iheendof the | 
proceas. When cold, break in 



S. Dilnted Nitrate of lilTM 
Point). 

Theae are made by fuaing 
Nitrate of Potash in varioua 
proportioQB with NJtrale of 
Silver; thus :t 
No. 1 consists of 1 Nitrate of 

Silier and 2 of Nitrate of 

Potaah. 
No. 2 coneistB of 1 NitraM of 

Silver and S of Nitrate of 

PoUah. 
No. 3 coBsiata of 1 Nitrate of 

Silver and 34 of Nitrate of 

Potaah. 



Cbloridi cum Opio,t and then 
adding Flour to render it of a 
proper conalslencB, as followa: 
ft Liquoria Zinci Chlorldi 

cnmUpio . . . fl.oz.1 
FarinsTriticI . . gr.l20 

Mil smoothly in a morlar 
and heat over awater-bath until 
of a proper conaistence. 

■ Bonire'i Comp. to Brit. Phir- 
I Diuop.Gt>i«dit.p.H. 
' t ^iilre'i Comp. to Biltlth Phu- 

d'CUcridiamOpK. 



I Liqt 



f^^t ' 



Aoiia HidrochlorW . ■ . fldr-B 
Aqnitn Wlienlem . . ■ .d O I 
riscBTftW the Opium In tweWe 
tneWehoDti add thaacid BiidBll«r, 
then dliioWa tha Chloride o( Zinc 
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t. PvlTii Oanttlea. 

R Zioci Cbloridi . ) Partes 
Zinci Oxidi . . \ leqiwleg. 
Mix them iotimatelj with 
pestle and mortar, Preaerre 
in a well-stoppered bottle^ 

•. Fotiu BeUadomuB, 

Extract BelladonnsB . . gr. 60 
To be dissolved in one pint 
of boiling water and used as a 
fomentatioai 

10. Fotm Papaveris. 

Bi Capsul. PapaT. centos oz. 1 

Aqos destillat. . . fl.oz.20 

Mix, and boil for a quarter 

of an boor ; then strain through 

muslin. 

11. Oargariima Addi Hjdro- 
ehloriei 

R Acidi Hydrochlorici 

diluti .... fl.dr.2 
Decoct. Quercus. . fl^oz.20 
Misoe^ 

12, Oargaiisma Ahminis^ 

R Aluminis .. . . gr.l20 

Tinct. Myrrbie . . fl.dr.4 

Aquae destillat.. . ad,fl.oz.2P 
Misce. 

18, Gargarism^ PotaisaB 
Cjhloratis. 

R PotA8s«& Chloratis . ^.90 

Acidi Hydrochlorici . mm, 40 

Glycerim , . . . fl.oz.l 

Aquae Destillat. , ad fl.O2.20 

Mix the acU and chlorate in 

a bottle ; cork and let it stand 

fur three minutes ;• then i^d 

the water gradually with mi^h 

shaking. Lastly, adii Wi^ ^^ - 

cerine. 



\ 



14. OM^ariima 8o4s 
Ghlorats. 

a Uq. Sodse Chk>rata . flir.4 
AousB destillat. . ad fl.0L8 
Miace. 

15. Guttas Atropise Salphatii. 

R AtropisB Snlphatis . gr.lid 

gr.2 
Aquae destillat. . . fl.oal 
Misce. 

16. euttas AtropisB Snlphatii 

Portioraa. 

R Atropi^^ SiUphatis . gr.4 
Aquae destillat. . . . fl.os.1 
Misce. 

U. enttiB Datum 

R Daturise SulphaL . . gr.2 
Aouae destillat. . . .fl.os.1 
Misce. 

18. OuttiB Eaeria. 

R Eserise Snlphatis gr.2 adgT.4 
Aquae destillat^ . . . fl.os.1 
Misce. — To be dropped into 
the eye to produce contraction 
of the pupil. It is the most 
active of the Calabar Bean pre- 
parations. 

19. Outtfls Hosmttopin. 
Hydrobromat. 

Qt Homatropin. Hydrobromat 

gr.2 
Aquae destillat . . .fl.oz.1 
Misce, 

20^ €Nitt9 niyaoatigmatii 
PabsB (Calabar Bean). 

R Extraqt Phjsoatigfiiatia 
Fabae . . .graadgr.4 
Kq^«& destillat. . . fl.9r.l 
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81. 0«lte Piltearpin. 

ft Pilocarpiie Nitratis . gr.2 
Aqnie destillat. • . . fl.oz.l 



82. Qnttm Argenti Hitratis. 

Hk Ai^nti NitratiB , . gr-1 
Aqnndefitillat. . . fl.oa.l 
Misce. 

88. OattsB Argenti Nitratis 
Foriiorea. 

9k Argenti Nitratis . . gr.2 
Aquie destillat. . . fl«oz. 1 
Misce. 

84. OattflB PotessU lodidi. 

R Potassii lodidi , . gr.3 
Aoon destillat • « fl.oz.l 
Misce. 

85. OattSB Zinoi COaoridi 

Bt Zinci Chloridi . . . gr.l 
AaosB destillat. . • . fl.oz.l 
Misce. 

86. ChittSB Zinoi Snlphatis. 

& Zinci Solphatis gr.l ad gr.2 
Aquas destulat. • • fl.oz.l 
Misce. 

87. OuttsB Capri Snlphatls. 

& Caprf iSalphatis . . gr.2 
. Aquae destillat. . . .'fl.oz.l 



88. GnttSB Opii. 

* ft Vini Opii ... . fl.dr.2 
AquM destillat . . . fl.dr.6 
MiscOi 

80. ChittsB TerebiatbinsB. 

ft 01. Terebintliin«i . fl.dr.l 
01. OUv« .... fl.dr.1 
MiBce. 



80. Ifljeetio Xorphi» Hypo- 
dermioa P.B. 

A solution of Acetate of 
Morphia containing one grain 
of the acetate in tweWe minims 
of the injection. 

Dose, 1 to 6 minims. 

81. I^jeotio Korphifli et 
Atropine. 

ft Atropise Sulphatis . . gr.l 
logect. Morphisa Hypo- 
dermicsd r.B. . , fl.dr.G 
Misce. 
Dose, 1 to 4 minims. 
Three minims contain ^th 
of a grain of acetate of mor- 
phia and lijfth. of sulphate of 
atropia. 

SSL LininLOnt. Aooniti. 

ft Linimenti Aconiti . fl.dr.4 
Linimenti Saponis . . fl.dr.d 
Misce. 

88. Liniment. Ammonia. 

ft Liq. Ammooisd . . fl.dr.4 

01. qiivw fl.dr.4 

Misce. 

84. Liniment, Aooniti oam 
Belladonna. 

ft Tinct. Aconiti (Fleming's) 

fl.dT.4 
Liniment. Belladonnas fl.Qz.\4 
Misce. 

85. Linimentnm BeHadonae 
com Oljoerlno. 

ft Extraoti BeUadonr^ gr.240 
Glvce^ni . . . . fl.oz.^ 
Miaca* 



86^ LMiimentnm Ohloro&x;mi. 
. ft CM^To^Tm • ^ - V^xK 



'^S»;N^ 



i&A^t;^. 
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87. Linimentum Caleii enm 
CreU. 



a Olei Lini, 
Li({U()ri8 .Calcis . 
(.'rc'ise Preparats 
Misce. 



Ufl.oz.4 
. 0Z.2 



88. Linotiu. 

R Thcriacge ox. 1 

PuIt. Tragacanthse . . gr-^^ 
Svrupi Papaveris . . n.dr. 6 
T^inct. Scillffi .... fl.dr.2 
Acid. Sulphuric, dilut min.SO 

Ami» fl.oz2 

Misce. 

Dose, from a half to two tea- 
spoonfiils. 

89. Lotie Atropia. 

R AtropisB Su1i)hati8 . gr. 1 

Aquse Sambaci . . fl.oz.2 

Aau8B destillat . adfl.oz.8 
Misce. 

40. Lotio Belladoims. 

Bt Eztracti Belladonnte . gr.40 
Aquse destillat. . .fl.oz.8 
Misce. 

41. Lotio BelladonxiflB onm 
Alnmine. 

R Liquor. Belladonus 

(Battley's) . . . fl.dr.l 

Aluminis gr.24 

Aqu88 Sambuci . . . fl.oz.2 
Aqu88 destiny. . . ad fl.oz.8 
Lisce. 



Mir"" 



42. Lotio 8tramonii. 

R Extracti Stramonii . mA 
AqusB Lauro-Cerasi . fl.dr. 4 
AqusB destillat . . ad fl.oz.8 
Misce. 

48. Lotio OpiL 

R Extracti Opii Hjuidi fl.dr.2 
Acid. Hjdrocyanici diint.iTi80 
Aqii» destillat. . adfL.oii.8 
Misce. 



44. Lotio Ckkiiii onm Opio. 

R Extracti Conii . . gr 30 
Extracti Opii Liquidi fl.dr.1 
AoQae fenrentis . . .fl.oz.8 
Misce. 

45. Lotio Aeidi Boraeiei. 

R Acid. Boraeiei . gr.4 to gr.6 
Aquae destillat. . . fl.oz.l 
Misce. 

46. Lotio Bosoroini. 

R fiesorcini .... gr.36 
Aque destillat. . . fl.0L8 
Misce. 



47. Lotio Aluminis. 



R Aluminis. . 
Aquffi destillat. 
Misce. 



gr.6 
fl.os.l 



48. Lotio Aluminis Kit. 
R Aluminis .... gr.4 



Aqus destillat. 
Misce. 



. fl.oz.l 



48. Lotio Ainnfin if eum 
Atropia. 



R Aluminis .... gr.24 

AtropisB Sulphatis . . gr.l 

Aqufe destillat. . . . fl.oz.8 
Misce. 

50. Lotio Alum, onm Zinei 
Snlph. 

R Aluminis gr.3 

Zinci Sulphatis . . . gr.l 
Aauie destillat, , , .fl.otl 
Misce. 

51. Lotio Evaporaaa. 

R Sp. .^thbris Niiion fl.dr.2 

Aceti Aromatici . . min.6 

. Aqu» destillat . adfl.oi.1 
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58. Lotio PlnmbL 

ft. Plumbi Acetatis . . ^.2 

Acidi Acetici dilut. . min.2 

Aquae destillat. . . . fl.oz. 1 
MiBce. 

58. Lotio QoiniflB Solphatis. 

ft Quinise Sulphatis . . gr.4 
Acid. Solphuric. dilut. 

HI 4 vel q. s. 
Aqnse destillat. . . . fl.oz.l 

Misce. 
Useful as a local application 
in some cases of Diphtheritic 
Ophthalmia. 

54. Lotio Zinoi Oxidi. 

RZinciOxidi . . . gr.90 

Gljcerini n.dr.4 

Aquae Sambuci . . . fl.oz.2 
Aquae destillat. . . adfl.oz.8 
llisce. 

55. Lotio Oljoarini. 

B Glycerini . . . fl.dr.4 
Aquae Flor. Aurantii . fl.oz.2 
Aquae destillat. . . adfl.oz.8 
Misce. 

56. Lotio Acid. Carbolic. 

B Acid. Carbolic, pur. 

miu. 2 to min.8 
Aquae destillat. . . . fl.oz.l 
Misce. 

57. Lotio Hydrarg. Per- 

ohloridi. 

& Hydrarg. Perchloridi gr.J 
Aauae destillat. . . . fl.oz.l 
Misce. 

58. Lotio Acidi Tannici. 

Bt Acidi Taunjci . . . gr.30 
Sp. Vini rectificati . . n.dr.4 
Aquae Rosae .... fl.oz.2 
Aquae destillat. . • adfl.oz.8 



59. Lotio Boracif ooxn 

Olyoerino. 

ft Boracis gr.l20 

Glycerini . . . . fl.oz. i 
Aquae Sambuci . . . fl.oz 2 
Aquae destillat . adfl.oz.8 
Mince. 

Very useful in eczema of the 
face and eyelids. 

60. Lotio Boraois oum 

Plambo. 

ft Liquor. Plumbi Subacetatis 

min.30 

Boracis gr.60 

Glycerini fl.dr.2 

Aqu% destillat. . . adfl.oz.8 
Misce. 

Useful in eczema of the face 
and eyelids. 

61. Lotio Boracis com Soda. 

ft Sodae Bicarb. . . . gr.60 
Boracis . . •..•.• ^r.OO 
Acid. Hydrocyanici diluti 

min.40 
Aquae Sambuci . . . fl.oz.2 
Aquae destillat. . . adfl.oz.8 

Misce. 
Useful in eczema of the face 
and eyelids. 

62. Lotio Arnicfls. 

ft Tincturae Arnicae min 30 
Aquae destillat. . . . fl.oz.l 
Misce. 

68. Lotio Nigra. 

ft Calomelanos . . . gr.60 
Mucilag. Acaciae . . fl.dr.4 
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M. lotieSnlm. 

R ZiDci Sulphatis . . gpr.l 
Sp. Rosmarini, 
Tinct. LavandolaB comp. 

ftftiDin.l5 
AoiuD deitillat. . . . fl.oz.l 
Misce. 

66. Xiitnra Antimoiiii 
Tartarati. 

E Vin. AntimoDialis . fl.dr.^ 

Liq. Ammon. Acetatis fl.dr.l 

Tinct. Hjoscjami . min 20 

Aquae destillat. . adfl.oz.l 

Misce. 

66. Xiitura PotaiM Oitratii. 

Bi PotasuB Bicarb. . . gr.20 

Sp. Ammon. Aromat fl.dr.^ 

Tine. Aurantii . . fl.dr.| 

Aau» destillat. . . fl.oz.l| 

To be taken in eflferyescence 

with 

Acid. Citric, gr, 14. 
dissolved in one tablespoonfal 
of water. 

The Sp. Ammon. Aromat 
may be omitted if desired. 

67. Xiitura Chlorofonni oam 

Ammonia. 

R Ammonite Carb. . . gr.3 

Sp. Chloroformi . • min.l5 

Q inct. Aurantii . • . fl.dr.^ 

Aquffi destillat. . . fl.oz.l^ 

Misce. 

68. Mittnra Salins. 

R PotasBSB Bicarb. . 'gr.lO 

Spirit. iEtheris NitrosiflTdr.i 

Liq. Ammonin Acetatis fl.dr. 1 

Aqusb destillat. . . adfl.oz.1 

Misce. 

69. MiiitnTa Ciimamomi. 
E Tinct. Cinnamoisn . fLdtA 
A Quad destiUat* . . • ^o^A 
Misce. 



70. Xiitura (Hnmamomi eui 
Aoido. 

Bi Tinct. Cinnamomi . fl.dr.} 
Acid. Nitro-Mnriatic dibit 

min.lO 
AqosB destillat.. • adfl.os.1 
Misce. 

71. Xiitim Bondi. 

Bi Boracis .... gr.&i 
Sp. ^Rtheris Nitrod . £dr.4 
Syrup. Aurantii . . fl.dr.4 
Aqa» destillat. • ad A.olB 

Misce. 
Dose, 1 ounce. 

72. Xiitura Srgots. - 

& Extracti Ergots liquidi 

min. 30 
Tinct Aurantii . . min. 30 
Aonse destillat. . adfl.97"i 

Misce. 
To be taken twice a day. 

78. Xiitura Kacii yomiev. 

R Tinct. Nucis VomiciBmin.15 
InfuB. Gentian, comp. fl.oz.1 
Misce. 

74. Xiitura Aoidi cum Tinet 
Nueii Vomiesi. 

R Acidi Nitro-Muriatici dilnt 

min. 10 

Tinct. Nucis Vomioss min. 15 

Tinct. Chiratsd . . min. 15 

Aonre destillat. • . fl.oa.1 

Misce. - 

76. Xiitura Aeidi eum 
Cinchona. 

R Acidi Nitro-Murialici dfloi 

min. 10 
TvtkioX.. CtVAfibonsB • . fl.dr.i 
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76. Xiitara Cinchona enm 
Opio. 

QL Extract. CitAihone Flay. 

haaid min.l5 

Acioi Nitrici dilnt. . min.lO 
Tinct. Opii . . min.5tol0 
Aqu» destillat. . . . fl.oz.l 

Idisce. 

77. lUstBra Cindhoni». 

ft Cinchonie Snijphatis gr.3 
Addi Salphnrioi dilut. min.lO 
Aqnse destillat. . . fl.oz.1 
Misce. 

78. Kifltnra Croton Chloral. 

Jk Croton Chloral . . gr.2 

TlDct. Aarantii . . .fl.dr.^ 

Pnlv. Gum Tragacanth. gr.3 

Aonse deatiilat. . . . fl.od.l 

Misce. 

To be taken eyery otoe or two 

hoars for three doses only, until 

relieved. 

79. Mifltura Qainise. 

B Qumias Hulphatis . . gr.l 

Acid. Sulphuric, dilut. min.lO 

Tinct Aurantii . . . fl.dr.4 

Aqu99 destillat. . . .fl.oz.l 

Misce. 

80. Xiitnra QnlnisB earn 
Farro. 

& Quinise Sulphatis, 
Ferri Sulpbatis . . && p.l 
Acidi Sulphurici diluti mm. 5 
Aquie destillat. . . . fl.oz.l 
Misce. 

81. Xiftora Ferri Perohloridi 
onin (kninia. 

BL QuinisB Sulphatis . ^.1 

Tinct. Ferri t^ercblorid. min.5 

Acidi Nitrici diluti . . min^d 

Aqu«B destillat. . . ad fl.oz.l 

Misce. 



82. Kiitnra Ferri at Ammo- 
nias Citratis* 

Hl Ferri et Ammonise Citratis 

gr.5 

Acidi Citrici . . . , gr.5 

Syrup. Aurantii . . fl.dr.4 

Aqupb destillat. . . . fl.oz.l 

Misce. 

88. Kistnra Ferri Snlphatis. 

Ql Ferri Sulpbatis . . gr.l 
Acidi Sulpnurici diluti min.lO 
Aquae destillat. . . .fl.0z.i4 
Misce. 

84. Mistara Ferri PerchloridL 

R Tinct. Ferri rercbloridi 

min.lO 
Aquse destillat. . » • fl.0B.l 
Misce. 

85. Hiatnra Ferri Perohloridi 
enm Aoido. 

R Tinct Ferri Percbloridi 

min.lO 
Acid. Hydrochloric, dilut. 

min.lO 
Aqu88 destillat. . fl.0z.i4 
Misce. 
To be taken in water twice a 
day. 

86. Hiatnra Ferri Perohloridi 
com 8tt7thnia. 

R Tinct. Ferri Percbloridi 

min.lO 
Liquor StrycbnisB . . rain. 5 
Aquse destillat. . . . fl.oz. 1 
Misce. 

87. Hiitnra Farri com Tinct 
Digitalis. 

a Tinct. Ferri Percbloridi 

min.lO 
Tinct Digitalis . . min.5 
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88. Ifittttra Forri Ptroxidi et 
Amaon. Sulphat. 

B, Ferri Peroxid. et Ammon. 
Sulph. (Jron Alum). . gr.5 

min.30 
fl.oz.li 



Tiiict. CalnralMi 
Aqii» dettillat. • 
Miflce. 



89. Miitnra Ferri earn 
Xrgota. 

1^ Tinct. Ferri Perchloridi 



Tinct Ergotse . 
AqoA destillat. . 
Misce. 



min.lO 

min. 15 

fl.oz.1 



90. Xiitnra Ouaiaoi onm 
Oinehona. 

Qb Tinct.Gnaiaci Ammon.fl.dr.4 
Eztracti Cinchonee Flays 

Hqnidi fl.dr.2 

Mucilag. Acacis . . fl.dr.6 
AquaB destillat . . ad fl.oz.8 
MiBce. 

Dose, two tablespoonfuls in 
half a glass of water two or 
three times a daj. 

91. KUtura Potassii lodidi. 

B^ Potassii lodidi . . gr.4 

Potass. Biearbonat . gr.5 

Tinct. Cinchonae Flav. fl.dr.4 

Aq use destillat . . . il.oz. 1 

Misce. 

92. Mistnra PotassU lodidi 

cum Ftrro. 

R Potassii lodidi . . gr.3 
Potassn Bicarb. . . gr.5 
Ferri et Ammouin Citratis 

AqusB destiUat. . . ^.oi^A 
Miacd. 



98. Kistura Potassii lodidi 
•t Bromidi cum Ferro. 

R Potassii lodidi . . gr.4 
Potassii Bromidi . . gr.5 
Ferri et Ammonias Citratis 

gr.5 
Aqase destillat. . .fl.oz.1 
Misce. 

94. Xif tnra Potass. lodidi earn 
Ammonia. 

8t Potassii lodidi . . gr.3 

Potassae Bicarb. . . gr.5 

Ammon. Carbonat. . gr.3 

Tinct. Calumbae . . fl.dr.J 

Aqiise destillat. . ad fl.02.1 
Misce. 

95. Mistnra Potassii lodidi 

cam Colchico. 

ft Potassii lodidi . . gr.2 

PotasssB Bicarb. . . gr.lO 

Tinct. Colchici . . . min.lO 

Aquse destillat. . . . fl.oz.1 

Misce. 

96. Kistnra Potassii lodidi 

com Ouaiaco. 

ft Potassii lodidi . . gr.2 

Tinct Guaiaci Ammon. fl.dr.^ 

Tinct. Cinchonse Flav. fl.dr.i 

Mucilag. Acacise . . fl.dr.| 

Aquse destillat. . ad fl.oz.1 

Misce. 

To be taken in half a glass of 

water twice a day. 

97. Mistnra Potassii lodidi 

et Bromidi. 

Ql Potass. lodidi . . gr.3 

Potass. Bromidi . . gr.5 

Potass. Bicarb. , , gr.6 

T\mt, Calumbss . . fl.dr.t 

y kojasa ^^%^i^^. ^ ^ aidfl.0S.i 
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B6. Kiftimi PotatsU lodidi 
eimi Hydrarg. Perchloiidi. 

h Hydrarg. Perchloridi gr.l 
Potassii lodidi . . . gT.60 
Tinct. CaliimbaB . . fl.oz.2 
Aqns destillat . ad fl.oz.6 

Misce. 
Dose, two teaspoonfalfl in a 
glass of water two or three 
times a day. 

99. MiBtnra Potassii Bromidi. 

Bl Potass. Bromidi 

gr.5 to gr.lO 

Potass. Bicarb. ... gr.5 

Tinct. CalumbsB . . fl.dr.i 

Infus. Calumbsa . . fl.oz.1 

Misce. 

100. Mistara Potassii Bromidi 

onm Ferro. 
ft Potass. Bromidi 

g^.5 to gr.lO 
Ferri et Ammonia Ci- 

tratis gr.5 

Tinct. CalumbfiB . . fl.dr.i 
Aqns destillat. . . ad fl.oz.l 

101. Mistara Hydrarg. Per- 

chloridi. 

B- Liquor Hydrarg. Per- 
chloridi . . . . fl.dr.l 
Tinct. GinchonsB comp. fl.dr.J 
Aqnae destillat. . . fl.oz.l 
Misce. 

102. Mistnra Terebinthinse. 

B- Olei Terebintbinae min.l5 
Mucilaginis AcacisB fl.dr.l 
Aqu» Pimentse . ad fl.oz.lJl 
Misce. 

108. Mistara Oentianse cam 
Aloes. 

ft Decoct. Aloes comp. fl.dr.l2 
Tinct. Grentianse comp. fl.dr.3 
Infos. GentiansB comp. 

ad fl.oz.8 
Misce. 

Take a sixth part twice a day. * 



104. Mistara Magnesiss , 
Composita. 

ft Magnesias Carbonatis 

pond gr.lO 

Magnesias Sulpliatis . gr.60 
Aquae Menthao Piperitse 

fl.0z.i4 
Misce. 

105. Mistara Bhei Comp. 

B Rhei Pulveris . . , gr.l5 
Magnesise Carbonatis. gr.lO 
Sp. Ammon. Aromat. fl.dr.J 
Tinct. lUu'i . . . fl.dr.l 
Aouae destillat. . ad fl.oz.l} 
Misce. 

106. Pilula Aloes cam Ferro. 

ft Extracti Aloes Socotrinae, 
Ferri Sulpliatis, 
Pulv. Zingiberis . . aS gr. 1 

Theriacae q.s. 

Misce. 

107. Pilula Aloes cam Jalapa. 
ft Extract. Alods Socutrinfe 

Jalapae Rcsinse . . .gr.l} 

Pulv. Gum. Scammonii gr.2 

Saponis Mollis . . . gr.2 

Mix and divide into two 

pills. 

Dose, 1 or 2. 

108. Pilala Aloes eam Nace 

Vomica. 

ft Extracti Nucis Vomicae gr.J 

Extracti Aloes Socotrinae gr.l 

Extracti Hyoscyami . gr.2 

Misce. 

Dose, 1, when necessary. 

109. Pilala BalladonnsB earn 

Zinci Salphate. 

ft Extracti Belladonnae. gr.} 

Zinci Su}phati3 . . . gr.l 

Sacchari LaA\\% . . ^X 

TVienawB ^*' 
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110. FilvlA CrotonUadoral. 

R Croton-Cbloral Hydmt. gr.3 
Gljrcerini Tragacanth. Tel 
MuciUg. Acaci» . qj. 
Miice. 

To be taken eTenr one, two 
or three hoars for three doses 
only until relioTed. 

111. Pilula OiBAhoAito eum 
Ferro. 

R Cincboniie Snlphatis, 
Ferri Salphatis . . jUigr.l 
Confectionis Boese CaninaBq.s. 
Misce. 

118. Pilnla (|iiini» eum 
Opio. 

R QaiDiaB Salphatis . gr.l 
Palv. Opii . . . . gr.J 
Misce. 

118. Pilnla Coloeynthidis eum 
Hydrargyro. 

R Pilahe Hydrargyrri, 
Extracti Coloeynthidis 

compositi. . . .&S gr.2 
Extracti Hyoscyami . gr.l 
Misce. 

114. Pilnla Coloeynthidis onm 
Sheo. 

R Pilal» Coloeynthidis 

conip. £pr.3 

Pilulse Khei comp. . . gr.3 
Extracti Hvoscjami . ^.2 
Mix and divide into two pills. 
Dose, 1 or 2. 



115. Pilnla Calomelanoi eum 
Colooynthide. 



116. PUnU EUteru Com 
posita. 

R Elaterii Pi 

Extract. Aloes Socotrin* 

gr-U 
Extnuiti Hyoseyami . g^3 
MiscOk 

lit. PUnU Colcbid Comp. 
R Extract Colchici Aceticigr.1 
Palv. I^cAcuanh«8Comp.g^J 
Extracti fiyoscyanu . P^ 
Misce. 

118. Pil. CaaaaUs Comp. 
R Extract. Cannabis Indic« 

Extract. Belladonnc . ff'\ 
Pulv. Glycyrrhisss • ff* 
Misce. 
One pill at night, or when n 
great pain. 

119. PU. Calomel, earn OpiA. 

R Hydrarg. Snbchloridi 

gr.ladgri 
Pulv. Opii . . gr.Jadgr.i 
Confect. Rose Canina ^-^ 
Misce. 

190. PiL Hydrarg. eum (^ 

R Pil. Hydrarg. , . P* 
Pulv. Opii .... F-i 
Miace. 

181. Pil. Hydrarg. lodi^i 
▼irid. 

R Hydrarg. lodidi Virid. 

gr.l •d ff'[ 
Extracti Lactncis • • S^' 
Misce. 



Dose, 1 ox ^. 
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nmitnm Btlladonnn. 

;ti Belladonnae. oz.4 
a . . . fl.dr.l 
»r Yafleline • oz. 4 



ignent. BelladgnnaB 
Coup. 

rg. Ammoniati. gr.5 

Delladonns . g^.lO 

•r Vaseline . oz.l 

• 

*abbed on the forehead 
le. The^ surface may 
overed with a piece of 
ter to prevent tne hair 
to it. 

nent Hydrug. emu 
Atropia. 

e Sulphatis . g^.l 
. Hydrarg. . gr.l20 
;. Cetacei . gr. 240 



nent. Hydrarg. onm 
Belladonna. 

t. Belladonnas. gr.60 
. Hydrarg. . gr.420 

abhed into the temple 
d the brow. 

lentnm Hydrargyri 
•nm Opio. 

gr.60 

i Hydrargyri gr.420 



ngnmtum Opii. 

.... gr.eo 

. . . .gr.420 



129. TTngnant. Hydrarg. 
Nitratii dilnt. 
Qk Unguent. Hydrarg. 
Nitratis . . . . gr.20 
Unguent. Cetacei or 
Vaseline .... gr.l20 
Misce. 

180. TTngnent. Hydrarg. 
Ozidi Bnbri Dilnt. 

B Unffuent. Hydrarg. Oxidi 

rubri gr.20 

Unguent. Cetacei or Vase- 
line gr.l20 

Misce. 

181. TTngnent. Hydrarg. 

Ozid. Flav. 
B Hydi-arg. Oxid. Flav. 

Unguent. Cetacei or Vase- 
line gr.l20 

Misce. 

182. Ungnent. Hydrarg. 
lodidi Bubri. 

B Hydrarg. lodidi Rubri 

gr. 10 to gr. 15 
Ungnent. Cetacei or Vase- 
line oz.l 

Misce. 

A mercurial counter-irritant. 

To be rubbed into the temple 

at night. In applying tniB 

ointment the fingers should be 

covered with a glove. 

188. Ungnent. lodofbrm. 

B lodoformi prsecipitati 

gr. 1 ad er. 2 
Vaseline ..... dr. 1 
Misce. 

184. Ungneatnm 8tramonii. 

{Middlttex Hospital:) 

B FolioTU.m BV(«.\&sn£A. x^- 

cenXVnm, ^^cS*. 

t\ie fat and eiL^^^X.0 ^^^^^^^ 
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135. Miitnra Balina. 

H Liqaor Annnonis Citratis 

fl.dr.4 

Sp. iEtberis Nitrosi . fl.dr.3 

Syrup. Tolutani . . fl.dr.4 

Aquse destilUt. . . ad fl.oz.4 

Misce. — Dose, one dessert- 

spoontul eveiy four hours. * 

136. M istura Antimonii 
TartaratL 

H Vini Antimonialis . fl.dr.2 
Liq. AmmoiiiaB Citratis fl.dr.4 
Syrup. Althiese . . . fl.dr.3 
Aqu88 destillat. . . ad fl.oz.4 
Misce. — Dose, one dessert- 
spoonful between 2 and 4 years 
of age ; one tablespoonful be- 
tween 4 and 8. 

137. Mistura PotasMB 
Chloratis. 

E PotasssB Chloratis . gr.24 
Acid. Hydrochloric, dilut. 

min.24 
Syrupi Aurantii . . fl.dr.4 
Aqu88 destillat. . . • fl.oz.4 
Misce. — One tablespoonful . 
three times a day. 

138. Mistura CinchonsB enin 
Acido. 

E Extract. Cinchonsa flav. 

liquid min.40 

Acidi Nitrici diluti . min.40 
Syrupi Aurantii • . . fl.dr.3 
Aquas dealillat. . ad fl..oz.4 
Misce. — Doae, oxi^ \aX>\^- 
spoonfuL 



139. Kistura dnehonsB cum 

Infos. Boss. 

E Extract. Cinchonte flav. 

liquid fl.dr.l 

Syrup. Aurantii . . fl.dr-* 
Infusi Hosae Acidi . adfl.oz-6 
Misce. — One tablespoonful 
twice a day. 

140. Mistura CinchonsB enD 
Tinct. BeUadonns. 

E Extract. Cinchonas flav. 

liquid niin.5 

Acid. Nitric, dilut. . mini 
Tinct. Belladonnas 

min.3 tomiii.5 
Aquae destillat. . ad fl. oz.^ 
Misce. — For a child from 4 
to 7 years of age. 

141. Mistura FotassiiBromid. 
com Tinot. BelladoniuB. 

R Potassii Bromid. . . gr«2 
Tinct. Belladonnas 

min.3 to min.5 
Aquae destillat. . . . fl.oz.i 
Misce. — For a child from 4 
to 7 years of age. 

142. Mistura Ferri lodidl 

R Syrup. Ferri lodidi 

min.lOtoSO 

Glyceriui . . ... fl.dr.i 
\ K^ai^'tfe \<ii>'*^c^'d^. , «adfl.os>i 
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148. Mistora PotassU lodidi 
omn Ferro. 

B^ Potassii lodidi . . . gr.8 
Ferri et Ammonise Citratis 

gr.24 

Sacchari albi . . . gr.60 

Aqnse destillat. . . adfl.oz.4 

Misce. — One dessertspoon- 

fiil for a dose. 

144. XUtnra Ferri Citratis. 

ft Ferri et Ammonis Citratis 

gr.30 

Saccbari albi . . .gr.60 

Aouse destillat. . . . ii.oz.4 

Misce. — One dessert to a 

tablespoonful twice a day. 

145, MiBtnra Ferri Hypo- 
phospliitiB. 

. B Syrup. Ferri Hypoplios- 
phitis . . min.l5 to 30 
Aquae destillat. . . . il.oz.i 
Misce. 



146. Mistnra Ferri Phoi- 

phatis Comp. 

ft Syrup. Ferri Phosphatis 
comp. (Parrish) min. 30 to 60 
Aqu8B destillat. . . fl.oz.^ 
Misce. — To be taken twice 
a day between the meals. 

147. Kittura Arsenicalis. 

ft Liquor Arsenicalis rain. Ito 2 

Syrup. Aurantii . .min. 20 

AqusB destillat. . . fl.oz.4 

Misce.'— To be given twice 

a day, immediately after a meal. 

For a child from 4 to 7 years 

ofn^. 



148. Pulvii CinchonsB cum 
8oda. 

ft Pulveris Cinchonfe flav«e, 
Soda Bicarbonatis, 

partes sequales. 
Misce. — Dose, gr. 6 to gr. 10. 

149. Pulv. Ferri Carbonat. 
8acoharat. 

Dose, gr. 3 to gr. 6, once or 
twice a day. 

160. Pulv. Ipecac. Comp. cum 
Potass. Kitrat. 

ft Pnlvis Ipecac, comp. . gr.l 
Potassse Citratis . . . gr.2 
Misce. 

151. PulyiB Hydrarg. cum 
Creta cum Saccharo. 

ft Pulvis Hydrarg. cum 

Cret4 gT.\ 

Pulvis Sacchari albi . . gr.2 
Misce. 

152. Pulvis Alterativus. 

ft Hydrarg. cum Cretft . gr.l 

Sod 88 Bicarbonatis . .gr.2 

Pulvis Rhei . . . . gr.3 

Misce. — Dose, gr. 6 togr. 12 

168. Pulv. Hydrarg. cum 
Creta cum Bheo. 

ft Hydrarg. cum Creta . gr.l 

Pulv. Rhei .... gr.2 

Misce. — Dose, gr. 3 to gr. 8 



164. Pulvis Soammonii cum 
Jalapa. 

ft Pulv, Scamm.ow\\ . » ^p.^' 



\ 
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165. WMb OalMMl ram 

ShM. 

R PuIt. Rhei .... gr.4 
Hydrargyri Sabchlondi, 
PoIt. Crete AromaticaB, 

&& ffr. 1 
Miaoe.— DoM, gr. 3 to gr. 8 

156. PvMi Calomd eiim 
Jalapa. 

E PiiIt. Jalaps . . ^ gr,4 
Hydrarg^ri Sabchloridi, 
Zin^beriB . . . . si gr. 1 
MUce.— Dose, gr. 3 to gr. 6 



157. FidYii Calomel eum 
fieammonio. 

f^ Poly. Scammonii . • g 
Hydrai^yri Sabcbloridi, 
Sacchan purificati . a& g 
Miice. — Dose, gr. 3 to gr 

158. PnlTif Calomel et 8t 
mon. onm Jalapa. 

R Hydrar^yri Subchloridi \ 

Scammonii j 

PuIt. Jalapn . . . • ! 
Misce. — Dose, gr. 3 to g 



TEST-TYPES 



IN USE AT Tpe 




rgal Jon^oK ^p^t^alnik 



MOORFIELDS, 

'etponding to the **" Schrift'Scalen * of Prof, ^dw, Jaeger^ 

of Vienna. 



No^ 1^ — Qem^ 



Mnr kaMt ia tb* iato twalT* mantlu, and X thonght it was tlnk* lo go. all mad it. In Mamk of its 
•yrtac*, Mid encka. 80 I Mt oit »ad brought baek with a* limM aad grapo* is thoir prtmik laiga 
«. I had ho^ tiM giapw ia th« *ub to ixy, aad ia a f •« dajV tisM waat to f«t«h th«a. that I 
li^ ap a atoca. Th« rali^ on ih« baaka of which thoy gnw, waa fnak aad gvaoa, a«d at cltM. bright 
n* tkivogh it, wirfah (ara m grsat a rhana to tba ipot, aa to laaM >aa wisb to liT« tHv«- B*>* 



No^ 2— Pear?. 

was no view of the Ben from this vale, while from my house, no ships could 
on my side of the isle, and not be seen by me ; yet the cool, soft banks were 
set and new to me that much of my time was spent there. In the first of the 
yean in which I had grown oom, I had sown it too late ; in the next, it was 
; by the drought ; but the third year's crop had sprung up well. I fotmd that 
ares would lie in it night and day, for which there was no cure but to plant a 
. hedge all round it ; and this took me more t^wm tl>:;ee titaeks to. do. I shot 



No. 4. — Minion. 

hares in the d^ tkne ; and lyhen xt grew dark, I made 
the dog^s chain to the gate, and there he stood to bark 
light. In a short time the corn grow strong, and at last * 
1; but, just as the hares had hurt it in the blade, so now 
birds ate it in the ear. At. the noise of my gun, whole ^ 
ksof them would fly up ;• and at this rate I saNv t\!AJiu'C&ssc% 
lid be no com left; so I made up loy mm^ V»>Kfe«^ ^\sis3«. 
n^A* and day. I hid by the aide oi ^.Ykftd.'S^', «»^ ^q»s^^ 
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No. Q.-^ourgeoie. 

sec the binls sit on the trees and watch, and then 
come down, one by one, as at first Now each grain 
of wheat was, as it were, a loaf of bread to me. So the * 
great thing was to get rid of these birds. My plan 
was this, I shot three, and hung them up, like thieves, f 
to scare all that came to the com: and from this time, 
as long as the dead ones hung there, not a bird came 
near. WTien the com was ripe, I made a scythe out 
of the swords from the ship, and got in my crop. Few 

No. 8. — 8mdU Pica. 

of us think of the cost at which a loaf of bread 
is made. Of course, there was no plough here * 
to turn up the earth, and no spade to dig it 
with, so I made one with wood; but this was f 
soon worn out, and for want of a rake, I made 
use of the bough of a tree. When I had got 
the com home, I had to thrash it, part the 
grain from the chaff, and store it up. Then 

No. 10.— Pica. 

came the want of a mill to grind it, of 
sieves to clean it, and of yeast to make * 
bread of it. Still, my bread was made, 
though I had no tools ; and no one could t 
say tibat I did not earn it by the sweat 
of my brow. When the rain kept me 
in doors, it was good fun to teach my 
pet bird Po\i to \aSsL\\5>a.\, ^ci \ss»kfc ^ere 
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No. 12.— Gr«a< Primer. 



all things round me, that 
the sound of my own voice * 
made me start. My chief 
wants now were jars, pots, f 
cups, and plates, but I knew 
not how I could make them. 
At last I went in search of 
some clay, and found some 



No. 14'— D(m52e Pica. 



a mile from my house ; but 
it was quite a joke to see * 
the queer shapes and forms f 
that I made out of it. For 
some of my pots and jars 
were too weak to bear 
their own weight; aiid.\)cL's^ 



-ft ^ 
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No* 15. — 2'l%ne English, 

would fall out 
here, and in 
there, in all sorts 

No, 16.— 2-Itne Oreai Primer, 

of ways; while 
some when 
they were put 

No, 18.— 2-Kn6 Dotihle Pica. 

out in the 
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A BRASIONS of cornea, 75 
•^ Abscessof cornea, 37. 
„ eyelid, 861 

„ orbit, 372 

Abfldaaion of staphyloma of the cornea, 64 
Acids, injuries firom, 307 
AcooamodatitNi, diseases o^ 247 
Acate inflanunatory glaucoma, 119 
Alternating strabismus, 274 
Amaurosis, 221 

), causes of, 226 
f, from disease of cerebrum, 226 
it „ „ cerebellum, 226 

f, jt ,, spinal cord, 226 

„ „ loss of blood, 228 

>, „ reflex irrit<ation, 228 

9, „ tobacco, 221 

I, f, uterine derangements, 227 

), monocular, 228 
„ signification of, 221 
Amblyopia, 228 

„ signification of, 228 
Anatomy of external coats of optic nerve, 21 5 
„ fourth nerve, 296 

,, frontal sinus, 407 

optic traet, commissure aiid serve, 224 
parts ooneeruid in glaucoma, 125 
sixth nerve, 297 
* „ third nerve, 294 

Ajichyloblepharon, 364 
Aaeurisms of oibit, 383 
■.. : ,i hy sBastomoas, 3i69 
? J? ■ „ Hffme, 386 

,/ spoDtaDeoQB, d&O 

„ traamatic. 38Q _ o 
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AiMwioDS, tnie and fiJae, 386 

Pf twtmeat of, S88 
AiKiiaiilio of rsfiraetioii^ 247 
Amtfiriiur okamber, dialooAtioii of lens into, 170 

bBmoirlukge into, lOS 
•tefhyloma of ilM wdgm^ 6& 
Afno-cnpnUitiB, 9^ 
Areas nnilia, 71 

Aiit^ Dr., opeimtioa for entrofioii, 3S9 
Arti&Ml pvpil, 101 

y» witli a broad needio and Jjtt^^m Kook» 101 

,» by mdedomj, lOS 

», bj iridodoaia, 103 

,» diTiaion of iris with a pair of aaaaon, 102 

ff» ^7^ 813 
Aseending optie nsuitia, 216 
AstlMDC^ 269 

,9 from hypermetropla, 269 

„ ,, insnffidoicj of tbe internal recti, 270 

261 
„ oompoand, 263, 268 

„ iiregnlar, 262 

„ mixed, 263, 269 

», ngnlar, 263 

„ simplOy 263 

„ to ascertain the preeenoe of, 263 

»» », Couper's method, with ophthahnoscope, 26 

„ „ Snellen's method, 264 

„ „ Tweedy's method, with optometer, 265 

„ treatment of; 263-269 

Atropia, salphato of, 94 
Atrophic enp of optie nerre, 219 
Atrophy of optio nerve, 218 

„ „ „ senile, 219 

„ „ „ horn tobacco, 221 



BLACK cataracts, 145 
Blennorrhoea, 316 
Blepharospasm, 351 
Bone on the dioKNld, 199 
Bowman, Sir W., operation for conical cornea, 60 

„ „ eapsolo-lentienlar cataract, 162 

„ „ ectropion, 345 

„ spoon for traction operation^ 150 

Broad needle, 14^ 

BnllePa eye ahieAd, ^ 

Bums and scaXda oC eje, ^S» 

Barow'm operalaoa lor wkUaviw, ^"w 



INDEX. 4S7 

riALABABl)ean,98 
^ Csloareou film of cornea, 54 
Canalicalufl, to slit «p the, 322 
Oaniilar forcepB, 109 
Capsular cataract, 161, 166 

„ opadtiea, 166 

9t „ mtrieties of, 161, 166 

„ ,, treatment of, 167 

Capsule, opaque, needle iteration for, 167 

„ ,y operation witk two needles for, 168 

M n n tf canolar forceps for, 169 

Oapsnlo-lenticolar cataraet, 161, 166 
Cuter'a fixed ophthalmoscope, 240 
Caries of orbit, 382 

Casualties after aa extraction of cataract, 157 
Cataract, 187 

„ black, 145 

„ capsular, 161, 166 

„ capsulo-lenticular, 161, 166 

„ causes of| 137 

„ congenital, 138 

„ „ operations for, 139-144 

„ cortical, 139 

„ diabetic, 137, 162 

„ fluid, 162 

„ hard, 138, 145 

„ „ treatment of, 146 

„ „ operations for, 147-156 

„ „ casualties after an operation for, 157 

„ „ treatment after eztractioa of, 15S 

„ in&ntile, 138 

„ lamellar, 138 

„ nuclear, 145 

„ pyramidal, 161 

„ secondary, 165 

„ senile, 137, 146 

„ soft, 138 

„ striated, 145 

„ traumatic, 138, 163 

„ treatment by flap extraction, 147 

Ghmefe's modified linear extraction, 151 
linear extraction, Gibson's, 141 
Liebreich's operation, 154 
ICacnamara's operation, 155 
Pagenstechec's extraction, 155 
solution, 140 
suction, 144 
tractiou openA»ffik> 14!^ 
Ckt^rrbal ophthalmii^ 1 
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488 INDEX. 

Cludanon, 856 

Chloride of tine, nae of, in removal of orbital tamours^ 402-406 
Choked disc, 218 

Choroid, colloid degeneration of, 201 
„ deposits of bone on, 199 
„ diseases of, 194 
„ hemorrhage from, 208 
„ injaries of, 203 
Choroid, melanotic cancer of, 209 
„ sarcoma «f, 207 

„ „ origbating in lost eyes, 210 

„ „ melanotic, 209 

„ tubercles in, 202 
„ tamoors of, 207 
Choroiditis, disseminated, 194 
„ snppnrative, 197 

Choroido-iritis, 107, 108 
Chroroo-psendopsis, 231 
Chronic glaucoma, 122 

„ interstitial comeitis, 32 
„ c^hthalmia, 3 
Cilia forceps, 882 
Ciliary muscle, paralysis of^ 28$ 
„ „ spasm of, 287 

„ staphyloma, 65 
Colour blindness, 281 
Coloboma of iris, 181 
Colloid degeneration of ^orotd, 291 
Concomitant strabismis, 276 
Congenital cataract, 138, 139 

„ tumour of orbit, 400 ' 
Conical cornea, 56 

,r ,,. operations for, 59 

ConjunctiTitis, acnte, 1 

foUiemlar, 22 
ConjunctiTa, diseases of, 1 

„ fibro-fatty tumours of, 28 
„ foreign bodies on, 72 
„ cysts of, 29 
„ cuticular, 24 

„ dislocation of lens beneath, 174 
I, eechymosis of, 29 
„ injuries of, 29 
„ laicerationB of,. 89 
„ pemphigBS of, 25 
I, warta of, %9 
Consecutive or secoiidsx^ ^vMweoaiA"^^ 
Convergent vtr&binnxka, *£{^ 
Coredialjaia. 104 



INDEX, 43d 

Cornea, diieaeei o( 31 

„ abraaioBB of^ 75 

„ ealcareouB film of, 54 

„ corneal, 56 

„ fiBtaU of. 50 

„ nebola of, 51 

„ lencoma of, 52 

„ opacity of, from lead, 53 

„ staphyloma of, 61 

„ „ partial, 61 

„ „ complete, 63 

„ ulcers of, 43 

J, ,, chronic Tasealar, 49 

„ y, superficial, 44 

„ „ I, nebulous, 44 

„ „ „ transparent, 45 

„ „ deep, 45 

,, ,, ,, crescentic or chiselled, 47 

„ „ „ sloughing, 46 

„ iojuriesof, 72 

„ abscess of, 37 

„ foreign bodies on, 72 

„ paracentesis of, 38 

„ penetrating wounds of, 76 

„ tattooing tibe, 53 
Comeitis, 31 

„ chronic interstitial, 32 
„ diffuse suppurative, 36 
„ general treatment of^ 34 
„ marginal, 39 
,, strumous, 34 
Comeo-iritis, 43 
Cortical cataract, 139 
Couper, Mr., on astigmatism, 268 
CritcbetVs canaliculus director, 322 
,, operation for iridodesis, 103 
,, „ diyergent strabismus, 283 

,, spoon for traction operation, 150 
Crossed diplopia, 288 
Cup, atrophic, 219 

,, glaucomatous, 120 

,, physiological, 121 
Curette, 143 

Cuticular conjunctiva, 24 
Cyclitis, 66 
CystioercuB on iris, 98 

Cystoid cicatrix, 160 

Cystotome, GJ-raefe's, 14B 
CfBts o{ conjunctiva, 29 
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CyiU of irii, 92 

„ IftohrymAl gland, 825 
„ retina, IDS 
„ eyelid, 856 
„ ■ebaoeoQB, 858 



TVACRTO-ADENinS, 824 
^ Daoryo-eyititifl, 819 
Daeryops, 825 

„ fiatnloeu, 825 
Datorine, sulphate of, 95 
Depoeits of bone on choroid, 199 
Dwmoid tamonn of cornea, 28 

„ eysta, 858 
Deecending optic nenritiB, 211 
Detachment of retina, 188 
Diabetic cataract^ 187, 162 
Dichromic vition, 281 
Dieffenbach's operation for eetropion, 844 
Diffuse suppuratiye oomeitis, 86 
Diplopia, 288 

„ crossed, 288 

„ homonymous, 288 
Diphtheritic ophthalmia, 18 
Direct examination with ophthalmoscope, 242 
Diseases of accommodation, 247 

„ choroid, 194 

,, conjunctiTa, 1 

„ cornea and sclerotic, 81 

,, crystalline leus^ 187 

„ eyelids, 329 

„ fh>ntal sinus, 407 

„ iris, 82 

„ lachrymal apparatus, 815 

„ optic nerre, 211 

„ orbit, 872 

„ retina, 177 

„ Titreous, 181 

Dislocation of lens into anterior chamber, 170 

„ y, Titreous, 172 

I, „ beneath oonjunctiya^ 174 

19 „ partial, 175 

Disseminated choroiditis, 194 
Distension of frontal sinus, 407 
Distiohiasis, 881 
Diyergent irtxaViABinxxa, ^1 
Dixon, Mr,, on ^gniXi\)\«x^^ \^ 
Dnboinne, lolphaXe oi^ ^^ 
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ECCHTMOSIS of coDJanctiya, 29 
„ eyeUds, 860 

Bctropion, 340 

„ from pnralent ophthalmia, 6 
„ treatment of, 841-348 
Eczema of eyelids, 831 
Embolism of central artery of retina, 192 
Entropion, 836 

„ chronic, 387 
„ spasmodic, 336 
„ treatment, 337-340 
„ Bnrow's operation for, 338 
Epicanthns, 360 
Epiphora, 315 

„ canses of, 315 
„ from obstruction by tnmours, 821 
Episcleritis, 71 
Epithelioma of eyelid, 354 
Eserine, sulphate of| 99 
Excision of eye, 311 
Exophthalmic goitre, 392 
Exophthalmos, 372 

Extraction of cataract. See Cataract, Treatment of 
Exudative choroiditis, 194 
Eye, excision of, 311 
„ rupture of, through sclerotic, 78 
Eyelashes, operation for the removal o^ 332 
Eyelids, diseases of, 329 
„ abscess of, 361 
,, blepharospasm, 851 
,, distichiasis, 331 
„ eochymosis of, 360 
,, ectropion, 340 

,, ,, operations for relief of, 841-848 

„ eczema of, 331 
„ entropion, 386 

,, „ operations for relief of, 387-840 

,, epicanthns, 360 
,, epithelioma of, 354 
,, hordeolus, 330 
,, nictitation, 353 
, , paralysis of orbicularis, 350 
„ ptosis, 348 
„ rodent cancer of, 854 
„ syphilitic ulcers of, 858 
,, tinea tarsi, 329 
„ trichiasis, 831 
„ tumours of, 856 
„ DtdvvB of,' 857 
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Eyelids, tanal cysts of, 356 
,, woands of, 362 
„ xADtheUsma psipebranun, S59 

"PIBRO-FATTY tumours of conjunctiva, 28 
-'- Field of Tision, to ascertain the, 235 

tt ,1 map oat the, without a perimeter, 236 

Fine needle, 141 
Fistula of cornea, 50 

„ lachrymal gland, 325 
II „ sac, 320 

Flap extraction of cataract, 147 

„ „ accidents during, 1 19 

Fluid cataract, 162 
Fluidity of vitreous, 134 
Focal illumination of eye, 243 
Forceps, eannlar, 169 
„ cilia, 882 
„ iris, 100 
„ Snellen's eyelid, 833 
Foreign bodies on conjunctiva, 72 
„ cornea, 72 

in orbit, 376 
in vitreous, 135 
within the eye, 302 
Formulary, 415 

Fourth nerve, paralysis of, 296 
„ anatomy o^ 296 
Fractures of orbit^ 375 
Frontal sinus, distension of, 407 
„ „ causes of, 408 

„ y, symptoms of, 411 

„ „ treatment of, 412 

„ sinuses, anatomy of, 407 
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LAUCOMA, 118 

„ acute inflammatory, 119 

„ chronic or simple, 122 

„ consecutive or secondary, 124 

„ intermittent, 123 

II 

11 

II 

II 



occasional complications of, 125 

pathology of, 126 

premonitory symptoms of, 119 

traumatic, 125, 164 
Glaucomatous cap, characteristics of, 120 
Glioma of the retina, 206 
(ilob , to aaoertom tAXtfofifa ol,VI^ 
, , involuntary oaoW\».\.\oiia ^^^ ^^^ 
,, protrusioii o!, ^*Z^ 
Ooifere^ exophihalmio, ^^^ 
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Gonorrhoea! ophthalmia^ 8 

Qontj iritis, 88 

Gbaefe'a operation for ttrabismos, 280 

„ knife for eataract, 151 

„ modified linear extraction operation, 151 
Granolar lids, 15 

,f ophthalmia, acute, 17 
Grannlationa^ trachomatoas, 15 
„ follicular, 22 

„ papilliform, 22 

(Graves's disease, 392 
Gunpowder, injaries from, 809 

TJARD cataract, 138, 145 

-"-^ Heemorrhage into anterior chamber, 108 

„ between choroid and retina, 203 

„ ,, ,, sclerotic, 204 

„ into the yitreoos, 136, 204 

Hemiopia, 223 
Herpes zoster frontalis, 369 
Homatropine, hydrobromate of, 95 
Homonymous diplopia, 288 
Hooks for strabismus, 279, 280 
Hook, Tyrreirs, 102 
Hordeolus, 330 

Horn spatula for excision of eyelashes, 334 
Hyalitis, 181 

„ simple, 131 
„ suppuratiye, 132 
Hydrophthalmia, 60 
Bypersemia of retina, 177 
Hypermetropia, 255 

,, absolute, 256 

„ acquired, 255 

,, facultative, 256 

„ latent, 256 

,, manifest, 256 

„ ophthalmoscopic appearances in, 258 

,, original, 256 

„ peculiarities of eye in, 258 

,, results of, 259 

,, relative, 256 

„ to ascertain the degree of, 257 

„ treatment of, 257 

Hypopion, 87 

INDIRECT examination with ophthalmoiQO^> VX 
Infantile cataract, \%%, \4^ 
Jnilammatioii of choroid, 194 
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Infl«mmation of eUiary body, 66 
,, oornea, 31 

iria.82 
„ lachiTiiuJ glandy 824 

„ „ sac, acute, 819 

„ „ y, chronic, 316 

„ optic neire, 211 

„ retina, 178 

„ vitreons, 131 

Ixgurifls of eyelids, 360 

„ eye from bums and scalds, 306 

„ „ gunpowder, 309 

„ „ Ume, 304 

„ „ mortar and plaster, 805 

„ n percossion caps, 309 

,, „ small shot, 310 

„ „ strong sulphuric and nitric acids, 307 

„ „ vinegar or weak acids, 308 

„ choroid, 203 

„ ooigunctiTa, 29 
„ cornea and sclerotic, 72 
,, iris, 108 

„ lens, 163, 170 
„ optic nerve, 238 

Inoculation for core of granular lids, 20 
Intermittent glaucoma, 123 
Interstitial comeitis, 32 
Intrarocular tumours, 205 
Involuntary oscillations of globe, 300 
Iridectomy, operation o^ 99 

„ knife, 99 
Irido-choroiditis^ 107 
Iridodesis, 103 
Iridodonesis, 130 
Iris forceps, 100 
„ diseases of, 82 
„ coloboma of, 181 
„ (^stioercus on, 98 
„ cysts o^ 92 

„ functional derangements of, 93 
„ ii^juries to, 103 
„ melanotic sarcoma o^ 93 
„ operations on, 99 
„ prolapse o^ 105 
„ tremulous, 130 
Iritis, 82 
„ geneni sym^xoa o^, %% 
„ gouty, BE 
,, primary, w 
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Iritii, rheumatic, 86 
„ Moondary, 83 
,, Beroiis, 89 
„ Bupporative, 90 
„ syphilitio, 85 
„ traamaiio, 90 

JEQUIBITT seeds, 21 

KERATITIS, 81 
,, punctata, 89 

Kerato-globns, 60 
Keratome, 99 
KeratODjxis, 140 

Knife, cataract, for flap extraction, 147 
„ Graefe's, for cataiact, 151 
„ secondary, for cataract, 148 
,, Weber s, for slitting up canaliculus, 322 

T ACERATIONS of conjunctiva, 80 
-^ Lachrynial apparatus, diseases of, 315 
gland, diseases of, 324 

chronic enlargement of, 326 
cysts of, 325 
hypertrophy of, 326 
inflammation of, 324 
fistula of, 325 
removal of, 323 
sarcoma of, 327 
sac, acute inflammation of, 319 
chronic inflammation of, 316 
fistula of, 820 
stricture of, 316, 317 
obliteration o^ 322 
Lagophtbalmos, 350 , 

Lamellar cataract, 138 
Lateral illumination of eye, 243 
Lens, crystalline, diseases, of, 137 
„ ,, dislocation of, into anterior chamber, 1 70 

„ „ ,, „ vitreous, 172 

„ „ „ beneath conjunctiva, 174 

,, partial dislocations of, 175 
L^ses, metrical system of numbering, 271 
Leucoma of cornea, 52 
Levator-palpebrse, paralysiB of, 348 
Liebreich's operation for strabismus, 281 
„ „ cataxaA^ \t^^ 

Lime, injuries from, 304 
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446 INDEX. 

Linear eztmetion of cataract, 141 

Lippitudo, 329 

Lodgment of foreign bodies in the eye, 302 

llfACNAMAIU'S operation for cataract, 155 

"^^ Marginal comeitis, 39 

Meibomian cysts, 356 

Melanotic sarcoma of choroid, 209 

„ „ iris, 93 

Metrical system of numbering glasses, 271 
Miners' nystagmus, 300 
Modified linear extraction, 151 
Moorfields' operation for strabismus, 279 
Mortar, injuries from, 305 
Mucocele, 816 
Muscse Tolitantes, 132 
Mydriasis, 93 
Mydriatics, 94 
Myoti<», 98 
Myopia, 249 

„ complications of^ 254 

„ general directions for, 255 

,, ,, rules for selection of glasses in, 253 

„ ophthalmoscopic appearances in, 250 

„ treatment of, 251 
Myosis, 96 

"W'iEVUS of eyeUd, 357 
-*-^ „ venous, of orbit, 390 
Necrosis of orbit, 382 
Nebula of cornea, 51 
Needle, broad, 143 

„ fine, 141 

,, operation for capsular opacities^ 167 
Nephritic retinitis, 180 
Neuritis, pathology of, 214 
Nenro-retinitis, 216 
Nictitation, 353 
Night-blindness, 229 
Nuclear cataract, 145 
Nyctalopia, 229 
Nystagmus, 300 

„ miners*, 800 

„ '^olxmtary, 301 
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Opacity of cornea from lead, 58 
Opacities of capsule of lens, 166 

„ vitreous, 133 

Opaque optic nerre fibres, 289 
Operations. See Separate Headings 
Ophthalmia, catarrhal, 1 
„ chronic, 8 

„ diphtheritic, 13 

„ gonorrhceal, 8 

„ granular, 15 

„ neonatorum, 4 

„ phlyctenular, 40 

„ purulent, 7 

„ „ of newly bom infants, 4 

»> n contagious, 7 

„ scrofulous, 40 

„ sympathetic, 110, 111 

Ophthalmitis, 197 
Ophthalmoscope, the, 240 
„ fixed, 240 

„ howr to work with the, 240 

„ direct examination wi^, 242 

„ indirect examination with, 241 

Optic nerve, diseases of, 211 
„ atrophy of, 218 
„ „ from tobacco, 221 

„ fibres, opaque, 239 
,, injuries of, 238 
„ senile atrophy of, 219 
„ tumours of, 237 
Optic neuritis, ascending, 216 
,, descending, 211 

Orbicularis, paralysis of, 350 
Orbit, abscess of, 372 

,, acute infiammato^ exudation into, 406 • 

,, aneurisms of, 383 

,, caries of, 382 

,, congenitol tumours of, 400 

,, foreign bodies in, 376 

„ fractures of the bones of, 375 

„ n»7us, venous, of, 390 

„ necrosis of, 382 

„ penetrating wounds of, 380 

,, periostitis of, 380 , 

„ tumours of^ 395 

„ „ 1. Those which originate within orbit, 395 

,, „ 2. Those which comiii«ii^V\>i^^«l^^^^ 

„ „ 8. ThosewtechoTigiix%fce\)eitkxA«»l^««^«^^'^^^^^ 

„ „ bony and eartHaf^uoxia, ^^1 
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Orbit, eyito of, 896 

„ fibrooB tanumn o^ 897 

tt reouirent ftbimd inmoiin o( 898 
Oib&Ul tamoiin, treatment o( 401 
OtefllAtioii^ ioToliiiitaiy, of globe^ 800 

PAGEirSTBOHBE'S openOion for catoracL 155 
PanophUialmiftiB, 197 
FkinUitia, 211 
PmrMenteflifl of oomeft, 38 
ParmlTiia of oiliAry muscle, 886 

„ all the ocular museleB, 298 

„ foorih nerve, 296 

„ nxih nenre, 297 

„ third nerve, 294 

n poriio dura of aeventh nerve, 350 

„ external rectna, 297 

„ inferior rectos, 296 

„ internal rectos, 296 

„ soperior rectos, 296 

„ „ obliqoe, 296 

„ levator palpebree, 3i8 

„ orbicobuis, 850 

Paralytic affections of moscles of eye, 291 

„ f) „ from intra-cranial disease, 29 

,1 ff „ „ intra-orbital disease, 292 

If »» I, it blood-poisoning, 293 

i, >, » „ reflex irritation, 293 

„ f, „ treatment of, 298 

„ 9, „ the eyelids, 848 

Pathology of conical cornea, 57 

„ glaocoma, 126 

„ neoritis, 214 

Pemphigos coigonctivsB, 25 
Penetrating woonds of cornea and sclerotic, 76 

„ „ orbit, 880 

Peroossion caps, injories from, 309 
Perimetry, 235 
Periodic strabismos, 274 
Periostitis of orbit, 380 

„ „ aeote, 882 

„ „ chronic, 880 

Peritomy, 28 

Physiological cop of optic nerve, 121 
Phljotenolar oi^thalmia, 40 
Pilooarpine, mtE«k\A ot,%^ 
Pinguooola, ^^ 
Plaster, iQ\uiiQa ftom^ %^^ 
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Presbyopia, 259 

„ treatment of, 260 

Pricker for cataract operations, 148 

Primary iritis, 82 

Prisms, action and uses of, 288 

„ to ascertain the presence of binocular vision, 289 
„ to test the strength of the muscles of the eye, 289 
„ to wear as spectocles to correct diplopia, 291 

Prolapse of iris, 105 

Proptosis, 872 

Pterygium, 26 

Ptosis, 348 

Pulsating exophthalmos, 387 

Pupil, artificial, 101 

Purulent ophthalmia of newly born infants, 4 

Purulent or contagious ophthalmia, 7 

Pyramidal cataract^ 161 

T^EFRACTION, anomalies of, 247 
-"" Bepositio ciliorum, 334 
Retina, diseases of, 177 

„ cysts of, 193 

„ detachment of, 188 

,, embolism of central artery of, 192 

,, glioma of, 206 

,, hypersemia of, 177 

,, tumours of, 206 
Retinitis, 178 

,, ' albuminurica, 180 

in pregnancy, 181 
apoplectica, 184 
pigmentosa, 187 
syphilitica, 182 
Retinal apoplexy, 184 
Retinoscopy, 243 
Rheumatic iritis, 86 
Rodent cancer of eyelid, 854 
Roptuieof eye through sclerotic, 78 

SAMBSOH'S operation for ulcer of cornea, 89 
Sarcoma of cornea and sclerotic, 81 
„ choroid, 207 

,, „ originating in lost eyes, 210 

„ iadirynml gland, 327 

Scissors for making artificial pupU, 103 
Sclerotico-choroiditis, posterior, 197, 249 
Sclerotic, diseases of, 81 

^ Anterior stapbyloma of, ^^ 
„ posterior BtapbylonKa of, \^7 , ^i^ 
„ peiietrating wounds of, 7^ ^ ^ 
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Scleroiie, mptare of, 78 
Sclerotomy, 128 
ScotomAta, 228, 285 
Scrofaloas ophthalmia, 40 
Sebaceous cjsts, 358 
Secondary cataract, 165 

„ „ knife, 148 

„ glaucoma, 124 

„ iritis, 88 
Senile atrophy of optic nerve, 219 

„ caUraet, 187, 146 
Seroos iritis, 89 

Seton, in Tascnlar ulcer of oomea, 49 
Shield for protecting eye in purulent ophthalmia, 9 
Short sight. See Myopia. 
Sichel's knife, 147 
Silver style, 318 
Simple glaucoma, 122 
Sixth nerve, paralysis of, 297 

,, anatomy of, 297 

Small shot, injuries from, 310 
Snellea on astigmatism, 264 

„ eyelid forceps, 338 
Snow-blindness, 231 
Soft cataract, 138 

„ operations for, 140-14 i 

„ solution operation for, 140 

,, suction operation for, 144 

Sparkling syncbysis, 134 
Spasm of ciliary muscle,. 287 
Speculum, spring-stop, 101 
Spoons for traction operation for cataract, 150 
Spud for removal of foreign bodies, 78 
Squint See Strabismus. 
Staphyloma, anterior, of sderotie, 65 

,, pNosterior, of sclerotic, 197, 249 

y, ciliary, 65 

„ of eomea, 61 

,, „ operations for, 64 

Strabismus, 274 

,, alternating or binocular, 274 

y, causes of, 275 

eoneomitant, 276 
convergent or internal, 276 
Gritchett's operation for drrergenty283 
Tweedy* „ ^ 284 
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Strabismus, books used in operation for, 279, 280 

monocular, 274 

Liebreicb's operation for, 281 

Moorfields' operation for, 279 

paralytic, 291 

periodic, 274 

primary deviation in« 275 

secondary deviation in, 276 

to note the extent of the, 275 

treatment of, 278 
Streatfeild's operation for entropion, 839 
Striated cataract, 1 45 
Strictare of nasal duct, 317 
Strong acids, injaries from, 307 
Strnmoas corneitis, 34 
Suction operation for cataract, 144 
Suppurative corneitis, 36 
„ choroiditis, 197 

,, iritis, 90 

SymblepharoD, 365 
Sympathetic irritation, 110 

,, ophthalmia, 110, 111 

Synehysis, 134 

f, scintillans, 134 
Syndectomy, 23 
Syphilitic iritis, 85 

„ ulcers of eyelid, 353 
Syringe for soft cataract, 145 

rpARSAL cysts, 356 

*'- Tattooing the cornea, 53 

Taylor's spoon for cataract operation, 150 

„ operation for symblepharon, 368 
Teale*s, Mr. T. P., operation for symblepharon, 367 

„ „ suction operation, 144 

Tension of globe, to ascertain, 129 
Test-types, 431 
Third nerve, paralysis of, 294 

„ ,, anatomy of, 294 * 

Tinea tarsi, 329 
Tobacco amaurosis^ 221 
Trachoma, 15 

Traction operation for cataract, 149 
Traumatic cataract, 163 

,, treatment of, 164 
Traumatic iritis, 90 
Tremulous iris, 130 
Trephining cornea, opeiatVouof^ ^ 
Trfchiasis, 331 
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TuberclM in cboroid, 202 
Tamonn of choroid, 207 

conjuoctiva, 28 

cornea and sclerotic, dermoid, 28 

eyelids, 356 

frontal sinns, 407 

iris, 93 

optic nerve, 237 

orbit, 395 

retina, 206 

sebaceoas or dermoid, near orbit, 
Tweedy's optometer for astigmatism, 265 

„ operation for divergent squint, 284 
Tyrrell's book, 102 

T JLOBES of eyelid, 853 
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syphilitic, 353 




cornea, 43 
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chronic vascnlar, 49 
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„ transparent, i 
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deep, 45 
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it 


„ sloughing, 46 
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"irENOUS nsBvus of orbit, 390 
^ Vinegar, injuries from, 308 

Vitreous humour, diseases of, 131 

dislocation of lens into, 172 
fluidity of, 134 
foreign bodies in, 135 
hemorrhage into, 136, 204 
inflammation of, 131 
opacities of, 132-133 

Voluntary nystagmus, 301 

WARTS on conjunctiva, 29 
^^ Weak acids, injuries from, 808 
Weber's canaliculus knife, 322 
White atrophy of optic nerve, 218 
Wounds of eyelids, 862 

,, cornea and sclerotic, 76 

YANTHSLASttit^l^brarum, 359 
-^ Xeropb^aVm\a.,^^ 
XerouB, 24 
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